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KAYNAR MFG. CO., INC.—KAYLOCK DIVISION 

Box 2001, Terminal Annex, Los Angeles 54, California 
Attention: K. D. Davis, Sales Manager 
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Sizzle... 
or fizzle? 


Make sure... with reliable Kaylock miniatures 


Missile Designers: here's the most 
fizzle-proof locknut line ever 
developed for missiles: Kaylock * 
miniatures. They're super-light, small 
in envelope, real misers when it 
comes to taking up space. They're 
vibration, heat and corrosion 
resistant, too. Their reliability is 
insured by Kaynar’s rigid production 
process controls. 
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Which of these FREE 
Design-aids 
would you like? 











New colorfully illustrated 
Kaylock 160,000psi Brochure 


New Kaylock Engine 
Nut Catalog 


or a set of Kaylock 
Drafting Templates 


Kaylock. 


ALk METAL S#L*4-LOCKING NUTS 


first in lightweight locknuts 


Kaynar Mfg. Co. Inc., Kaylock Division, Box 2001, Terma! Annex, Los Angeles 54, California. Branch Offices. warehouses & representatives in Wichita, 
Kansas; New York, WN. Y.; Atlanta, Ga., Renton, Washington. Canadian Distributor: Abercorn Aero, Ltd. Montreal, Quebec 








RADOMES: another prime capability of Goodyear Aircraft 


110-foot rigid radome, eere y GA ; Solid laminate radome for V 


Here's FULL COVERAGE for radar 


Whatever your rademe req ements, chances 
; , GA 


GOoDSYEAR 


viding a 


weapon system sk 
Al RCRAFT | hei. 


ant é ark kron, Ohio icceertinadd 


Modular sandwich-type panel 


Cored deicing radome t by GAC for 140-foot honeycomb sandwich racome 





The little booklet on alloy steels 
that grew into a textbook... 


Alloy Steel dia “ fle ts of Ele- 


Stee Ils. Here’s what 


Quick Facts about Alloy Steels appear | mentals of alloy 
for the first time in 1956. as a collec- a U. S. Navy engineer 


tion of reprints of a series of Beth- “Quick Facts is a small textbook 
booklet that 


a long time. One of 


wrote: 


lehem advertisements in met ly OTK of information a has 


ing magazines. been needed for 


The small bookl t was well associates and I had a metallur- 


Li T¢ ved, my 


vical problem involving alloy steels. 


and we kept adding more of 
We just didn’t have the information. 


formative advertisements as 

printed it to keep up with demand. 
Today, it has grown to 40-page size, 
and is in its Third Edition. More than 
20.000 booklets have been distributed 


at the written request of executives, 


A friend showed me of your 
booklet Quick Facts, and there on one 


under the subject ‘Determining 


d copy 


page, 
Depth Hardness,’ was just what we 
wanted to know!” 


engineers, designers, and others, who The current booklet contains re- 


have found Quick Facts to be an author- prints of the comple te series of adver- 
itative small textbook on the funda- tisements, on such subjects as, “What 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


BETHLEHEM STEEL 





is an 
Heat-treat- 
Media,” 


concise, 


Size,” 


“Quenching 


“Grain 
and 
itthers. It’s written in lay- 
ian’s language, from data compiled by 
Bethlehem’s metallurgical engineers. 

Would like a the 
Quick Facts booklet? Just fill out and 


send in the coupon, 


you copy of 


DEPARTMENT 
THLEHEM STEEL COMPANY 
THLEHEM, PA 


UBLICATION 


ase send me your “Quack Facts abe 


ul Alloy Steels’ 
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Apr. 5-8-1960 National Aeronautic Meet 


ing and Missiles and Aircraft Engineer- 


ing Display, Society of Automotive Engi 
neers, Commodore Hotel, New York 
Apr. 6-8—Structural Design of Space Vehi 
cles Conference, Biltmore Hotel, Santa 
Barbara. Sponsor: American Rocket Soci- 
ety’s Structures and Materials Committee 
Apr. 6-8-1960 National Meeting “Hyper 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho 
tel, Los Angeles, Calif 
Apr. 11-13—Electrical Engineering in Space 
Technology, Hotel Baker, Dallas, Tex 
Sponsor; American Institute of Ele 
trical Engineers 
Apr. 12-13—14th Annual Spring Technica) 
Conference, Institute of Radio Engineer 
in conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati, Ohic 
Apr. 19-21—International Symposium on Ac 
Networks and Feedback Systems 
ck, N. Y Sponsors Polytechnic 
of Brooklyn; Department of De 
arch Agencies; Institute of Ra 
nginecr 
¥.21—10th Ans 
} ial A Na 
Ma ittan. New York N y 
Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of th 
Acronautical Sciences, Ambassador Hotel 
Le Angel Calif. ¢ osponsors NASA: 
the Rand Corp 
Apr. 21—Annual Eastern Regional Mecting 
Institute of Navigation, Key Bridge Mar 
riott Motor Hotel, Washington, D. C 
Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min 
ing, Metallurgical and Petroleum Engi 
neers, Ambassador Hotel, Los Angeles 
Apr. 21-22—Seventh Annual Heat Transfer 
Conference A Survey of Radiation Phe 
(Continued on page 6) 
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Specified by major 
manufacturers for use 
in every phase 


of modern flight. 


“Thos Fireman family 


os is constantly 
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TURBINE PROPULSION 


= POWER 


RAMJET 
PROPULSION 


Researc 
Devel ment 


Production 


GROUND SUPPORT 
y, 

@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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nomena and Heat Transfer Equipment 
for Space Flight Application,”” Oklahoma 
State University, Stillwater, Okla 
Apr. 27-28—National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 
Apr. 28-29—Symposium on “Closed Circuit 
Respiratory Systems,” Wright Air Devel- 
opment Division, Wright Patterson AFB 
May 2-4—National Acronautical FElectron- 
Conference, Biltmore and Miami 
Pick Hotels, Dayton, Ohio. Sponsor: 
Institute of Radio Engineers 
May 2-5—Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif 
May 3-5—Fourth Signal Maintenance Sym 
posium, U. S. Army Signal Equipment 
Support Agency, Fort Monmouth, N. J 
May 9-11—1960 Symposium of the Insti 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech 
niques, Hotel del Coronado, San Diego 
Mav 9-12—Semi-Annual Meeting and Astro 
wutical Exposition, American Rocket So 
ft Ambassador Hotel Los Angeles 
May 9-13—Second Southwestern Metal Con 
ind Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex 
Mav 9-13—Annual Conference, Society of 
Phote graphic Scientists and Engincers, 
\liramar Hotel, Los Angeles, Calif 
Mav 10-12—1940 Flectron Components 
Conference, Willard Hotel, Washington, 
dD. ¢ Sponsors Institute of Radio Engi 
neers’ Professional Group on Component 
Part American Institute of Electrical 
Fneimeer Electron Industrie Assn.; 
Western Electronic Manufacturers Assn 
Mav 11-14—16th Annual Nationa) Forum, 
American Heli opter Society Sheraton 
Park Hotel, Washington, D. C 
May 13-14—19¢ National Intercollegiate 
Flying Meet, Ohio State University Ai 
port, Columbus, Ohio 
Mav 15-18—Annual Convention and Busi 
Mecting, American Assn. of Arrport 
] tive Waldorf-Astoria, New York 
Mav 16-20—Aviation Fire Safety Seminar, 
National Fire Protection Assoc., Queen 
Flizabeth Hotel. Montreal, Canada 
May 18-20—National Mecting, Society for 
Experimental Stress Anah Hotel Sev 
n, Indianapoli Ind Theme Stress 
Anal of Propulsion Systems 
Mav 22-29—Fourth Annual Reserve Navi 
gation Competition Ellington AFB 
May 23-25—12th Annual Meeting, German 
S ty for Rocket Engineering and Space 
Flight R arch, Heidelberg, West Ger 


May 24-26-19 Convention, American 
S ty for Quality Control, San Fran 
Calif 
Aug 5-20—11th Annual Coner Inter 
nat | Astronautical Federation, Royal 
Institut of Technolog Stockholm 
Sept. 5-11—1960 Farnborough Flying Dis- 
| ind Exhibition, Socict f British 
Aircraft Construction, Farnborough, Eng 
Sept. 12-16—16th Annual General Meeting, 
national Air Transport Assn., Copen 
en, Denmark 


AV\ATION WEEK, March 28, 1960 





This new navigation-bombing system puts the nation’s attack aircraft 


on target 


at T 


Now America’s pilots can start their bomb-run on a dis- 
tant target even as they roll along the carrier deck for a 
take-off. The revolutionary new AN/ASB-12 Navigation- 
jombing System gives them a pre-programmed flight pat- 
tern, frees them to make on-the-spot decisions, evaluate 
results, react to change of plans...the things that only a 
man can do, 

This advanced, self-contained system has its own digital 
computer and advanced radar. Such nuclear weapon car- 
riers as the Mach 2 A3J Vigilante, built for the Navy by the 
Columbus Division of North American, now have an “on- 
target at take-off” capability. The AN/ASB-12 System auto- 


Armament Control Systems 


A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA - 


-off 


matically oversees such mission functions as guidance. com- 


putation and d splay. leaving the operator free for his vital 
human contribution: to watch, decide and correct. 

Aircraft equipped with the AN/ASB-12 Navigation- 
Bombing System can deliver conventional or nuclear pay- 


loads with iracy in all kinds of weather... from all 
altitudes... and in all bombing modes. 

The AN/ASB-12 System was developed by Autonetics 
under the sponsorship of the Department of Defense and 
already has been successfully flight-tested. In this way, 
Autonetics, and its team of armament control engineers and 
technicians, help to strengthen America’s air defense. 


oy Autonetics @) 


REGIONAL OFFICES: WASHINGTON, 0. C. AND DAYTON, OHIO 


INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA SYSTEMS 





A Tracking Center collects, 
evaluates and displays pertinent 
information on all air activities 
within its area of responsibility 
Each tracking site can track 
while sca ng many high speed 
maneuvering targets. Positio 

formation and supple entary 

teilig ce is available tor 

sertion into the system from 
the communications network 
which invoives ail stations in 
the system. 


The Control Function results 
plishment of tactica 
S$ assigned by the 
enter cluding 
air targets, air 
nd targets 


ssic +a 


Communication is 


essages t 


nber of targets 
cation facilities are 
can easily be 
»d to accon 


the number 


Other contro! and data systems developed by the Remington Rand 
Univac Military Division include 

ATHENA, the Ground Guidance Computer for the U.S. Air Force 
ICBM TITAN 


From the REMINGTON RAND UNIVAC 


Military 
Division 


TACS—combining data 
processing, communications and 
contro/ functions—demonstrates 
total systems capabilities. 


the capabilities of the 
nivac Military Division is the 
Air Control System. This 


t 
ituation 


illows Control 
De QuICK!y noved 
tO wive irveillance ot 
micathio network, 
id digital tec! nique 
ons with scCupon group 
es to succe fully mect 
W the tactical air situation, 
nit by the Military Division, the 
tro! System fully integrates the 
co communication and control functions. 
The System represents a solution to a complex 
problem and exhibits the characteristics which 
have become identified with Remington 
Rand Univac achievements in the military 
ares compact size, high speed of 
operation and reliability under demanding 


environmental conditions 


SIN EAVZANG: 


felh AL tie], Mole 1.) 4-2 Bae? Oho Molel- tle]? Gale], | 


Univac Park, St. Paul 16. Minnesota 


SEA SURVEILLANCE SYSTEM FOR THE U. S. NAVY 

AN /USQ-20 (Advanced Computer for the U. S. Navy). 

Additional information describing capabilities and experience or 
career opportunities may be obtained by writing to Remington Rand 





The sleek new Convair 880, on its 
maiden cross-country flight from San 
Diego to Miami, covered the 2,338 
miles in the record-shattering time 
of 3 hours, 31 minutes and 54 
seconds. Average groundspeed was 
664 mph for the trip. 

As a supplier of fluid line com- 


quip is proud to have had a part in 
helping to achieve such outstanding 
performance. 

Aeroquip manufactures a com- 
plete range of fluid line products 
that have earned an enviable repu- 
tation for top performance: Hose 
Lines and Reusable Fittings, Quick- 


“We're Proud of Our Convair 880 Suppliers for 
Helping Us Meet or Beat Performance Estimates’ 


tube assemblies, Marman clamps 
and straps, couplings and joints, and 
duct assemblies. 

Aeroquip’s extensive product lines 
plus engineering experience are 
available to help you solve fluid 
system design and development 
problems. 


Write for full information. 


ED ON THE CONVAIR 880 


ponents for the Convair 880, Aero- Disconnect Couplings and special 


AEROQUIP HOSE LINES AND 


at & 


Aeroquip 666 Hose of Teflon and 601 Lightweight 
Engine Hose are used extensively on the Convair 880's 
four General Electric CJ-805-3 Turbojet engines for top 
performance, greater dependability. 


Shown above ore two Marman U1! Joints used on the 
Convair 880's cabin pressure regulator. These depend- 
able, leakproof joints are also used on the anti-icing 
ond air start systems of the Convair 880. 


Tefion is Dupont's trade name for its tetrafivoroethylene resin 


\ero UIP 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


AEROQUIP CORPORATION, MARMAN DIVISION, LOS ANGELES 64, CALIFORNIA 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA ® AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 





ATHENA, the Ground Guidance Computer for the U.S. Air Force 


1CBM TITAN 


That's your missile warhead in terminal dive, or your aircraft 
approaching a heavily defended target...the enemy has 
detected you. They’re jamming your radar or confusing the 
terminal guidance. Decoys are between you and the target. 
Enemy radar is “locked on.” Nuclear tipped anti-missiles are 
energized for intercept. 

How to get through? 


. . 
penetration aids that's Lora’ field. Pas- 
sive defense systems which evaluate the enemy's capability 
and actuate the necessary countermeasures. Miniaturized. 
Modularized, to fit the system needed to get a target kill. 
They're low in weight, they're rugged and reliable, they check 
out in seconds. 

Loral can assist you in accomplishing your mission by making 


cribing capabilit 
be obtained by writi 


Additional inform 
career opportunit 


the entire penetration system from ground checkout to war- 
head detonation. 

If passive surveillance is your problem, we can help you obtain 
the information, convert it into a form appropriate for your 
system's use, then relay it back for processing by Loral-built 
computer complexes. 

We've broken through Avionic and Space barriers with our 
Countermeasures, Weapon, and Reconnaissance systems. 
We've done it for the Armed Forces and their contractors. 
Count on Loral to get your weapon system through. 


LORAL ELECTRONICS CORP. 


Systems Division « New York 72, New York 
Local offices: California « District of Columbia « Ohio 
For advanced design, development and 

production of Penetration Aids Systems. 
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Our le Sign engineers are now 
totally integrating all communica- 
tions, telemetry and navigational 
antennas and reflectors within pri 
mary structures. Already fully 
tested and in actual use, these plas 
tic (honeycomb and foam sandwich 
solid laminated) primary structures 
with plastic skins do not interfere 
with reception or transmission units 
hidden inside. All-plastic fins, wing 
tips and other assemblies for air- 


cS Sw \ ; * 3 = Ps arn 
ANTENNAS INTEGRATED WITHIN PLASTIC PRIMARY STRUCTURES 


through this experience. Brunswick 
can not only construct entire, inte- 
grated units, but can provide com- 
plete in-house design and testing 


craft and missiles give a highly ef 
cient weight-strength ratio 
providing aerodynamically 
lines that are unbroken by stul 
for unique components that will 
antennas is a capability deve meet the most rigid specifications 
and advanced by Brunswick Can Brunswick help you? Investi- 
result of many years experience gate! Take time right now to call 


ports. The marriage of plasti 


with aircraft and missile probl or write: The Brunswick-Balke- 
Collender Company. Defense Divi 
problem, Brunswick draws 01 sion Sales Manager, 1700 Messler 
vast reservoir of knowledge gaine Street, Muskegon, Michigan 


For every new primary struct 


IEIBRUNSWICK 


MAKES YOUR IDEAS WORK 


1 








HYDRAULIC RESEARCH 


announces— two divisions 


separating for more spectalized service 


HYDRAULIC RESEARCH valves, flight control equipment, servo systems—have 
been specified for use on leading aircraft and missiles since 1943. Industry acceptance, 
proven performance, and progressive engineering have resulted in steady company 
growth that now forces an expansion in specialization. 3 Effective now, Hydraulic 
Research is comprised of two separate divisions. Each has a selected staff of skilled, 
experienced engineers; Each maintains specialized research and development; Each 
controls individual production schedules; Both are backed by the financial stability 
and proven management of one successful company. Hydraulic Research's expansion 


is for you... for more extensive service; advanced engineering: a finer product. 











yee ified 


HYDRAULIC RESEARCH 


and Manufacturing Company Subsidiary of Bell Aircraft | 
2835 North Naomi Street, Burbank, Calif. 
REPRESENTATIVES: Pacific Northwest nald Browr 107 SE 60 St., Mercer Island 


Long Isiand, Baltimore, Detroit, Cincinnati, Atlanta: Russel! Associates Inc. e St. Louis: R 
(Canada): Aircraft Appliances & Equipment Limited e Noorkoping (Sweden): A. B. Hydra 








fons: 





e Hamden: Northeast Sales Engineering ¢ 
e Grand Prairie, Texas: E. S. Betts e Toronto 














Integrated 
GROUND SUPPORT 


‘Engineering 
Services and 


Facilities 


Design 
Engineering 
Fabrication 
Construction 
Testing 


| 


Typicol Atlas Launch Facility 
Worren Air Force Base, Wyoming 


Designed fur Air Force Ballistic 
Missile Division by Stearns-Roger 


Missile launch facilities, complete cryogenics laboratories, 


liquid hydrogen production facilities and nuclear fuel 


construction assignments performed by Stearns 
The engineering staff is eminently qualified to f 
design, engineering ang 


_Sopiracts on babies 


wha ; 


> serve coast-to- 


cast 


components ond complete facili- 





literature is avalfable. Write 


Stearns-Rover 


THE STEARNS ROGER MFG CO eM 








P.O. BOX $370, DENVER 17,; COLORADO 


f 





SPARK THAT MAKES 
SUPER STEELS FOR 


MISSILE AGE SPECIFICATIONS 





tiie” 


MIDVALE-HEPPENSTALL CO. 


NICETOWN, PHILADELPHIA, PA. 


Subsidiary of Heppenstall Company, Pittsburgh, Pa. 


Plants: Pittsburgh, Pa. * Bridgeport, Conn 
New Brighton, Pa. 


Fine electric furnace steel electrodes are re- 
melted vertically in a water cooled copper 
ingot mold under a vacuum of 5 to 50 microns. 
The result? Midvac Steels to meet the most 
critical design applications of today’s missile 
and aircraft requirements. Steels made by a 
process that makes super alloys even better. 
insures increased tensile and impact proper- 
ties, improved stress rupture strength at ele- 
vated temperatures and longer fatigue life. 


With the Midvac Process of consumable 
electrode vacuum melting standard commer- 
cial alloys can also be made with increased 
cleanliness resulting in higher properties than 
have been available under conventional 
mean 

Midvac Steels are offered in many super 

sys (some are shown in the table below) in 

ts, billets or forgings for the production of 

e combustion chambers, tail cone assem- 
blies, turbine components, air craft landing 
geor ports and other products requiring 
properties beyond the capabilities of conven- 
tional steels. 


Strength .2 Strength | Elongation; Area 








9.0% | 14.7% 
21.3% | 33.8% 


99,000 psi | 132, 300 psi. 


. 17,000 psi. 50,500 psi. 
mol be ‘b 








Gonnolloy 


Percent 
Ultimate Reduction 
Tensile Percent of 





hic mele | 112,000 _ | 159,900 13.0% | 21.0% 
Midvac 142,600 





D6A-C 


| 177.250 | 18.0% | 31.6% 
nic mat | 234800 | 281,000 | 49% | 20.6% 


voc | 256, 700 | 294,250 _ 9.6% | 28.4% 








Tricent 


Air Melt | 238,600 | 284,500 | 6.1% | 19.7% 
Midvec | 254,300 | 391.400 | 10.3% | = 








Properties 


shown are averages of 25 heats 








“Our previous hose gave out after only 1200 to 1400 starts... 


Thermoid-Quaker Jet-Starter Hose 
dies good as new after 3,500 staris” 


says Mr. B. V. Darress, Maint. Supr 


Jet-starter hose has to take 
up to 500°F at up to 600 MI 
withstand 


Pan American World Airways 
nusual abuse: transmit hot Econ service like this ts extremely important to 
*7H under su ondit ( In fact 
dragging over aDrasi\ 
be light-weight and flexible 
the Starter truck f{ 


et operations 
Thermoid 


this 
nd Silicone rubber jet-starter 

ise, and 1s 

f id construction 
ng; and the seamless silice 


g layer resist heat and provid 


luding Technical Data 


ose from ip Therm 


Thermotd Drvisto 


THERMOID DIVISION H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY wit! 


si wire and cable wiring 
wire rope and strand 





TYPICAL ELECTRIC BLANKET. 
This is a HITCO “form-fitting” 
Blanket used to contro! tem- 
perature of hydrogen peroxide 
tank. 


<a 


CUTAWAY VIEW. Shows Heat- 
ing Element of HITCO Electric 
Blanket—sealed between 
cover and inner cover. 


NZ 


HONEYCOMB PANEL BRAZ- 
ING. New HITCO Electric 
Blanket brazing technique pro- 
vides faster, more reliable 
means of fabricating honey- 
comb structures. 
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INDUSTRIAL ELECTSIC HEAT- 
ING ELEMENTS. HITCO Elec 
tric Heating Elements can be 
provided for a variety of 
industrial uses where a con- 
trolied thermal environment is 
required. 


Contr 


to pr 
tO] 


F. Hirco R&D i 


t cratul 


Hirco Electri s are designed 


thermostats and 


P —_® ee 
H. 1. THOMPSON FIBER GLASS CO. ; | aes | 1733 Cordova 


weirte Or Ca Your NetamesT H > REPRESENTATIVE EASTERN 


treet * Los Angeles 7, Calif. * REpublic 3-9167 
- e, Connecticut 14; Fred W. Mu sid, 6659 Loch 
* MIOWEST t 29 St t : ndiane, WAinut 5 5 © SOUTHWEST: Marshall Morris, 

© NORTHWEST 4 ttle, Washington, PArkway 5-9311 © WESTERN: Bob Meeker, 
+71 © CANADIAN PLANT iE HL I ' NADA LTD., 60 Johnston Street, Guelph tario, TAytor 2-6630 
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He took Bomarc 
off in a crosswind 


This AMF engineer's design prob- 
lem: a launcher to hold the bird on 
its pad in a 60-mile gule, let go on 
firing, not let go on misfiring. 

His solution: Four aluminum 
arms, each a stubby 3-feet long, that 
clasp 40-foot Bomarc around its tail. 
Unlike systems that release during 
countdown, whether or not the bird 
goes, this system releases only ona 
positive, upward movement that 
actuates a valve in. the pad. But, 
because all mechanical devices can 
fail, an emergency release system 
was also needed... 

So, he put a small lever at the end 
of each arm. This lever makes actual 
contact with the bird. As Bomare 
moves up, these levers rotate with it. 
After an inch of movement, they 
automatically snap the arms out of 
the way if the basic system has not 
already done so. Even in a wind that 
causes violent lateral movement, 
Bomarc won't get bumped. Simple, 
sure...imaginative. 


Single Command Concept 


AMF brings ingenuity like this to 
every assignment. AMF people are 
organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training...and to complete them 
faster...in 
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MATS Equipment Pian Gains Momentum 


> Growing support in Congress of fleet modernization program may 


retard airline cargo expan 


sion hopes. 


Space Spurs Cryogenic Avionic Research 
> Low-temperature technology may play important role in space 
navigation, detection and communications. 
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Pioneer V 
Paddlewheel Planetoid 
Is Vaulting 


Through Unexplored Space 
Toward The 
Orbital Path of Venus 


At this moment Pioneer V, one of the most advanced space 
probe vehicles ever launched, is on a course toward the path 
of Venus—26 million miles from earth. Blasted aloft March 11 
by aThor Able-4 rocket booster, this miniature space laboratory 
will reach its destination in about 130 days. 

The project, carried out by Space Technology Laboratories 
for the National Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile Division, may 
confirm or disprove long-standing theories of the fundamen- 
tal nature of the solar system and space itself. 

Energy from the sun—captured by almost 5,000 cells 
mounted in the four paddies —is used to supply all of the elec- 
trical power to operate the sophisticated array of instrumenta- 
tion packed into the 94-pound spacecraft which measures only 
26” in diameter. 


By combining a phenomenal digital electronic brain (telebit) 
with a powerful radio transmitter inside the satellite, STL scien- 
tists and engineers expect to receive communications from 
Pioneer V at their command over interplanetary distances up 
to 50 million miles. 

STL’s technical staff brings to this space research the same 
talents which have provided over-all systems engineering and 
technical direction since 1954 to the Air Force missile pro- 
grams including Atlas, Thor, Titan, Minuteman, and related 
Space programs. 


Important positions in connection with these activities are now availa- 
ble for scientists and engineers with outstanding capabilities. Inquiries 


and resumes are invited. 


SPACE TECHNOLOGY LABORATORIES, INC. 6p 


Los Angeles e Santa Maria e Edwards Rocket Base e Cheyenne 
Cape Canaveral e Manchester, England e Singapore e Hawaii 


P. O. Box 95004, Los Angeles 45, California 
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Airborne Alert 


Developing and exercising an effective airborne alert 
capability for bombers of Strategic Air Command is one 
of the key points at issue in the Fiscal 1961 defense 
budget debate. There is general agreement among 
President Eisenhower, the Joint Chiefs of Staff, Con 
gress and Gen. Thomas S. Power, SAC commander, that 
an airborne alert capability is necessary to prevent the 
possibility of a surprise ballistic missile attack from wip 
ing out a significant portion of our nuclear retaliatory 
forces during the critical 1961-64 period of the missile gap 

his is the period in which, according to our national 
intelligence estimates, the Sovict Union will have a 
significant margin of superiority in ballistic missiles, and 
the bulk of our strategic deterrent capability will still 
be borne in the bomb bays of SAC aircraft. It is the 
period when we will have relatively small forces of the 
Atlas and Titan ICBMs emplaced in hardened sites and 
only a few Polaris launching submarines on station. It 
is the period before the bulk of our deterrent strength 
will shift to mobile missile forces such as the rail-moving 
Minuteman, the submarine-based Polaris and the air 
launched ballistic missile Skybolt 

[his is the period when, although there is a possibility 
of receiving up to 15 minutes warning from BMEWS 
of an enemy ICBM attack, SAC must operate on the 
premise that it must preserve its vital retaliatory capabil 
ity even if no warning at all is available. The only way 
to do this is to keep a significant portion of SAC bombers 
continuously aloft in relays with their bomb bays full 
of nuclear weapons, their defensive missiles in readiness, 
their targets already assigned and their tankers on station 
his portion of SAC on ai 
ICBM 


to refucl them regular), 
borne alert would be immune to any surpris¢ 


attack 


Tentative Steps 


Some steps have already been taken to achieve this 
goal. They include: 
© Authorization by Congress for the President to order 
an airborne alert of SAC at any time he sees fit 
¢ Initial training exercises by SAC have proved the 
feasibility of operating an airborne alert 
¢ Initial funds to buy spare engines, electronic gear and 
other spare parts required for this operation have been 
allocated: $20 million from Fiscal 1960 budget and $90 
million from Fiscal 1961. 

Ihe real debate centers on the question of whether 
these measures already taken are adequate to achieve 
the desired goal of safeguard against surprise attack. Pres 
ident Kisenhower, Defense Secretary Thomas Gates and 
the Joint Chiefs of Staff believe they are. Gen. ‘Thomas 
S. Power, SAC commander, has repeatedly, emphatically 
and unshakably testified publicly to Congress that they 
are not. Among the additional measures Gen, Power 
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believes ar essary to preserve SAC’s striking power 

from surprise missile attacks are: 

@ Push as hard and fast as possible to develop the com- 
to put a significant bomber and tanker 

tinuous airborne alert as soon as possible. 
rogram in contrast to the “on-the-shelf” 

authorized is estimated at about $500 


plete capal 
force on 
Cost of 
capabilit idly 
million ' 
¢ Begin putting some portions of SAC on airborne alert 
hnical backup will support it as a clear 
warning to the Soviet Union that any 
may now anticipate during the missile 
to be a military mirage. 
etary Gates, echoing the Administration's 
| Congress that a decision to go on air- 
be made at some later time “if the 
threat i When questioned as to how he would 
know w irrived, he replied: 
Wi hope we would know.” 
Thi trike manv Americans who can still remem- 
1s a totally inadequate answer in an era 
CBM juire only 30 minutes to hurl multi 
tion from launcher to target. 


as soon a 
and unmist 
advantag 
gap will p1 
Defen 
philosop! 
borne ile 


ber P¢ 


: 
| 
j 


when 


megat 


Need for Lead Time 


Gen. | so emphasized that, although training 
tablished the operational feasibility of 
airborn t tactics, it will require many months of 
lead tin rocurement of spares, training of addi 


tional 


CXCTCIS¢ 


maintenance personnel and probably 
an inci the tanker and bomber fleet for SAC to 
f readiness where an airborne alert can 
be execut f the Without this lead 
time pi tion, any such order for an airborne alert 
vould be virtually impossible to execute. 
Without ithorization of full preparations now, the 
power of n a year hence could be irrevocably lost 

The i f the airborne alert should be clear to the 
Ameri If Gen. Power's policies are followed 
and Pre l-isenhower, who will no longer be com- 
mander f during the 1961-64 period of maximum 
er, the Joint Chiefs of Staff and Secretary 
be right, this country could lose $500 
for the several vears the airborne alert 


achieve 
order is given 


at a lat 


missile 
Gates 
million 
is requit 
But, if | nt Eisenhower's policy on a minimum 
“‘off-the rborne alert is pursued and Gen. Power 
ght, we could lose our country in the 
ir it would take an ICBM salvo to reach 


proves 
fractio1 
SAC’s | 
If the 
Cqulvo 
the Am 
taking 


presented to them fully and without 
predict that neither the Congress nor 
ecople will consider this a gamble worth 
—Robert Hotz 
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FOR FOR PRESSURIZING 
GROUND ELECTRONIC 
CHECK-OUT SYSTEMS 





SUPPLIED BY 


When you need pneumatic pressurization packages for aero 
applications, it will pay you to check Cornelius equipment first. 
Cornelius Pressurization Packages offer advantages not found in 
any other equipment. These Cornelius systems feature purity of air 
and reliability. They also give you a system which is pre-engineered, 
pre-packaged and pre-qualified 
The No. 1 component of any pressurization package is the 
compressor. Cornelius systems incorporate Cornelius oil-free dia- 
phragm compressors. These compressors are designed specifically 
for applications of this type. Because of their simple but depend- 
able design, they help provide a system free from problems of fric- 
tion, heat, lubrication, carbon dust and loss of capacity with wear. 
Cornelius Pressurization Packages are available with either 
AC or DC motor and any combination of the following com- 
ponents: Gage or absolute pressure switch, gage or absolute pres- 
sure-vacuum relief valve, check valve, chemical dehydrator and 
warning light. 
Cornelius Pressurization Packages and Diaphragm Compres- 
sors are currently being used on, or in conjunction with the Convair 
880 and 600, Boeing B-52, Convair B-58, Lockheed RC-121, MODEL 3650200 DIAPHRAGM COMPRESSOR — Pro- 
Fairchild C-123, Canadair CL-44 and Vickers-Armstrong Van- ni BOF cue parental gs bel ee 
guard aircraft. For more information contact a Cornelius Sales with motor ond meosures 9%" x 7” x 119" in 


Engineer or write for free literature. Cuding mater, Gegned Say Tene ee. cieeeetes 
. duty operation in temperotures of —65° to + 160° F, 


, Pioneers in Pressure Systems for Flight 
’ THE COMPANY /AERO DIVISION 
554 - 39th Avenue N.E. Minneapolis 21, Minnesota 
Qualified in 


vill find excellent opportunities available in Cornelius engineering and sales departments. 
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WHO'S WHERE 





In the Front Office 


George A. Spater, a director, American 
Airlines, Inc. Mr. Spater is an executive 
vice president, general counsel of the airline 

George S. Vermilyea, president, Nems 
Clarke Co., Silver Spring, Md., a division 
of Vitro Corporation of America, succeeding 
Allen S. Clarke, retiring. Also: Vernon M. 
Setterholm, vice president of Nems-Clarke. 
Wayne G. Shaffer succeeds Mr. Setterholm 
as director of Vitro's Silver Spring Labora- 
tory, and John C. Geist has been named 
associate director 

Adolphe S. Kromer, president and gen 
eral manager, Flexonics Corp., Maywood, 
Ill, a newly acquired subsidiary of Calumet 
& Hecla, In 

Martin Dubilicr, president, International 
Electric ¢ rp., Paramus, N. J., a division 
of International Telephone and Telegraph 
Corp., su ding F. H. Lanahan, n 
Frederick H. Guterman, 

Industrial Products Di 
vision, San Fernando, Calif 

Z. W. Pique president 
Hoffman | t? Corp I 
Calif., and Donald C. Bright 
auger of Hoffma Industral Fh 
Din , John R. O'Brien, \ 
dent-government relati Hoffman's Mili 
tary Products D vith headquarter 
Washington, D. C.; Dr. Morton B. Prince 
vice pri ident and general manager of Hoff 
man's Semiconductor Division succeeding 
Maurice F. Paradise 
pre ident iT tf } 

Fred L. Dicks presi ontt 
Summers Gyroscope Co., Santa Monica 

James W.. Evans, a ¢ president, Hazel 
tine Electror D on of Hazel 
Little Neck Y. Mr. Evan 
director of the mpanv Advai 
ning Grout Eke ted ssistant 
dents of the | tron Division Vernon 
A. Radom, Edward M. Tyler and John B 
Winningham. Also: Mrs. Elsa T. Ramm 


’ 


w board 
chairman \l 


pre ident of ITT 


ident ntract 


elected an a 

tine Corp 
George E. Hatch, vice president-sales 

West ( ist Airlines. Inc 

Adm. Sherman E. Burroughs, Jr. (| 
pecial assistant to the pre ident 

pe Division of General Precision 

Glendale, Calif 


Richard B. Uhle, cxecutive assi 


int \ president of Hazel 


ret 


tant-plan 
ning to the vice president and general man 
ager of Defense Operations, Crosley Divi 
n, Avco Corp., Cincinnati, Ohio 

Joseph D. Blatt, deputy director, Bureau 
of Facilities and Materiel, Federal Aviation 
Age c' Wa hinet = bw. & Is Dr. Ar 
thur FE. Wentz, neurological spe 
head of the Clinical Medical 
Branch of the FAA's Office of th 
Surgeon 


Honors and Elections 


Dr. Hugh L. Dryden, deputy administra 
tor of the National Aeronautics and Space 
Administration, has been presented — the 
President's Award for Distinguished Civilian 
Service by President Eisenhower 


(Continued on page 111) 
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INDUSTRY OBSERVER 


> Thrust of the Aerojet fi ngines for the Air Force-Martin Titan 
ICBM probably will be increa on after the missile becomes operational. 
Engines, rated at 150,000 II ich, have been operated on static test 
stands at 230,000 Ib. thrust f riods slightly longer than normal burning 
times. Increase is accomplis! boosting the combustion chamber pres- 


sure, which also produces a ease in specific impulse. 


> Initial launchings of hovering communication satellite systems which will 
maintain a fixed position over a given point by revolving at the same speed 
as the earth are being scheduled for 1962 by Defense Department’s Advanced 
Research Projects Agency. 


© Studies are being conduct Ilvanced Research Projects Agency to 
determine the effect high-altit ir explosions can have on military 
P t Argus tests in the summer of 1958, in 
in the exosphere, had noticeable 

n channels. 


communication systems 
lear charges w 


ng-distance ¢ 


> Present May 11 launch date of Air Force’s Project 609A four-stage Chance 
Vought Scout satellite-launch research missile may be delayed because of 
problems in adapting it to former Thor Pad 18 and associated ground sup- 
port equipment at the USAF Missile Test Center, Cape Canaveral, Fla. 
Relatively large number of firings of the vehicle are planned. Aecronutronic 
Systems, Inc., is coordinator for Air Force vehicle systems. 


r the format Electronic Industries Assn. of a subgroup 

niniature comp group, to consist of representatives 

mpanies, will mak ndations for physical and mechanical 
oh | 


| 
f electron! 


> National Acronautics and Space Administration has electronically modified 
a Sikorsky S-51 helicopter to simulate VTOL aircraft during the hover 
stage. Thus far, three types of VTOL vehicles have been simulated, and 
the industry firms involved h been informed of suggested changes in 
control power and damping. 


> NASA also is using a sp trumented aircraft to make a detailed 
study of the nature of clou ind is checking high-altitude winds 
by means of rocket smoke t lated programs. Data obtained will be 
earch studi the t in aircraft and missile behaviors and 
ition of current in the design of flight vehicles. 
> Modification of Jet Propulsion Laboratory’s Goldstone, Calif., tracking 
station to give it a transmitting capability is now under way. Completed 
facility will include an 85-ft. dia. tracking antenna, a 960 megacycle receiver, 
an 85-ft. dia. transmitting antenna and a 10 kilowatt transmitter that can 
operate from 890 me. to 3,000 me. First use of the Goldstone transmitter- 
receiver station will be made in connection with National Aeronautics and 
Space Administration's Project Echo to study the feasibility of passive com- 
munications satellites. 


Relatively low bendins t limit of interstage structures on the 
Minuteman solid-prop t M, when combined with the bending 
resistance of the mi 
support structure for truck | tation. One plan Boeing Airplane Co., 
weapon system manage! tigating is the use of rubber shear blocks, 


presents a problem in developing a 


which uld introdu iff T he rT Is an impact load on one of the 
torsion force to the interstage struc- 
ssile also is being considered 


truck wheels, which wv 
tures. Air bag system to 


> Fiat is making a paper study of possibilities of improving present STOL 
performance capabilities. Results of study may be applicable to the Fiat 
G.91 light strike fighter. Designation of the study is Fiat G.91. 
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SURFACE ALLOY 


SILICON TRANSISTORS 





* 
SAT 2N1118 and 2N1119 
offer 4 outstanding features: 


1. Low Leakage Current 

2. Very Low Saturation Resistance (Choppers, Switches) 

3. High Base-emitter Breakdown Region 

4. Controlled Input Characteristics 

2N1428 and 2N1429 are Lower-priced Units with 
Comparable Characteristics for Low Voltage, High 
Beta Application. 


*Trademark Reg. U.S. Pat. Off. 


PHILCO 


LANSDALE DIVISION « LANSDALE, PENNSYLVANIA 


For Proven Performance 
in High Speed Circuits 
at High Temperatures 


High Input impedence Amplifier —Z, > 2 megohms (25 C— 125°C) 


2 MCS Binary Counter—(—55 C to +125 C) 


Philco continues its leadership in the Silicon high speed 
PNP field with these highly reliable field-proven SATs. In 
addition to their other superior characteristics, they have 
adequate frequency response to fill a large percentage of 
silicon transistor applications in both military and com- 
mercial circuits operating at high ambient temperatures. 
They are environmentally tested in accordance with 
MIL-T-19500 A. These two new types supplement and 
are the electrical equivalents of the widely used 2N495 
and 2N496, offering the designer a choice of packages 
(TO-1 and TO-5). For very high speed switching appli- 
cations, designers should consider Philco’s NPN Diffused- 
base Transistor 2N1199. Write for complete information, 
Dept. AV3760. 

Immediately Available in Production Quantities... and 1-999 from 
your Philco Industrial Semiconductor Distributor. 












Nuclear Management 


Bomare Review 


Airline-FCC Dispute 
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Washington Roundup 


Research Division is gaining strength as ARDC’s reorganization plan becomes a 
reality. Division got two-star status when Maj. Gen. William Canterbury was assigned 
as commander, and it will take over the Aeronautical Research Laboratory at Wnght- 
Patterson AFB within the next month. Research Division also may take over the 
Geophysics Research Directorate and Electronics Research Directorate at the old 
Cambridge Research Center and the research portion of Air Force Special Weapons 
Center 

ARDC divisional reorganization was completed last week when Command and 
Contro! Development Division was formally established at Hanscom Field, Mass. 
Headed by Maj. Gen. Kenneth P. Berg t, this fourth and last ARDC division is tak- 
ing over portions of Air Force Cambri Research Center, and electronics supporting 
systems project offices will be shifted to Hanscom Field from New York and Wnight- 
Patterson AFB 

Next big phase in the reorganization concerns the way remaining centers will be 
split among the divisions. Presently i: ire Air Force Missile Test Center, Air 
Proving Ground Center, Flight Test Center, Special Weapons Center, Missile Develop- 
ment Center, Rome Air Development ‘ 


Watch for further personnel changes in contractor, Air Force and Atomic Energy 
Commission groups concerned with the aircraft nuclear propulsion program as the new 
phase of development shakes down and gathers momentum. Major changes will con- 
tinue at General Electric’s Evendale operat where criticism of management has been 
heaviest 


Defense Secretary Thomas Gates will be called for a showdown session with the 
Senate Armed Services Appropriations Subcommittee before the group acts on defense 
appropriations. Senate group headed by Sen. Dennis Chavez (D.-N. M.) wants to con- 
front Gates with proposals for increa ng presented by the services. 

Proposals include increased Fiscal 1961 spending for B-70 and Atlas programs. Air 
Force wants to add $290 million to t 75 million now programed for the B-70 and 
$326 million for 18 additional Atlas ICBM | their installations 


Air Force is re-evaluating the Bomarc program, and the study is to be ready for a 
closed door showdown session with the House Armed Services Appropriation Subcom- 
mittee this week. House group is skept f the need at this point for continuing large 
investments in systems for defense against aircraft 


Protracted civil rights debate is delaying Senate confirmation of former USAF 
Chief Scientist Courtland Perkins as assistant secretary of the Air Force for research 
and development. Senate Armed Ser imittee has not been.able to hold a hear- 
ing on nominations since Perkin’s na ibmitted Feb. 23 


NASA Administrator Keith Glennan added fuel to the growing military-NASA 
feud over space roles last week when he questioned military aeromedical competence in 
supporting establishment of a NASA life sciences division. Glennan told the House 
Space Committee that Air Force and N romedical programs lack the competence 
to handle life science research on sp roblems and “just wouldn’t know where to 
begin” to tackle such problems 

Military aerospace medical experts counter that NASA depends almost completely 
on military facilities for whatever competence it has in space medicine. They point out 
that the services pioneered in this f that NASA depends on long-existing Air 
Force and Navy facilities for its present ences competence 


Soviet space experts have rejected the proposal to establish an International 
Academy of Astronautics as “premature \cademy was proposed by IAF President 
Andrew Halev and Dr. Theodore \ ~ I 


Airlines are involved in an angry dispute with the Federal Communications Com- 
mission over a proposed 2,000 ft. television tower at Green Bay, Wis. Air Transport 
Assn. maintains the tower is a potential air hazard, and the Air Coordinating Committee 
Airspace Panel has agreed. ATA wanted to intervene in the tower case, which could set 
new policy on air hazards, but FCC refused as the hearings began last week. 

ATA argues that the air hazard issue is the only one at stake in the case, making it 
imperative that the airlines participate. ATA also maintains that FAA should be hearing 
the case, since it involves only aeronautical questions —Washington Staff 
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RESTARTABLE liquid-propellant Able Star second stage houses Transit 1B navigation satellite under nose fairing. 


Space Technology 


Transit 1B Launch Scheduled for April 





‘ 


Doppler-instrumented forerunner of navigation-aid 
satellite is second vehicle of ARPA-Navy project. 


Washington—Forerunner of a navigation-aid satellite system i 
to be fired into an earth orbi 1 Apr. 12 from Caps naveral, F) 
Che doppler-instrumer t tc ransit 1B—wil the 
the Advanced Research P1 ency-Navy program to develop 
ing navigational-signal stati r air and sea craft. Such a statio 
help Polaris missile submari x their positions to within one+t 
mile. Laun 

pavioad it . 
H @ Satellite shell 


athe ‘ 


Hy 


B Kpciimeact if 
° Payload, which will weigh 
be a 36-in. diameter sphet 
uble band of solar cell banks aroun re< I CT is is not 
! Ip [ ts center. Antenna configuration will o the primary navigation mission, he 


+ 


} 
| 


at 


ic rate of chang piral pattern on the sphere’s sur vi clemetry transmission, 108.03 


f the obs d frequency uld be o f Johns Hopkins University’s Ap mc., of data to ground stations without 


} 


~urring at maximum value 3 bser plied vsics Laboratory has responsi 5 command will be independent of 


% AVIATION WEEK, March 28, 1960 








TRANGWITTER «= TRLEMETER «=—-OE- SPIN WEIGHT 
RELEASE CABLE 








l — — 
CUTAWAY DRAWING of Transit 1B (left) shows how equipment is shelved in the midsection of the satellite for optimum balance. 
De-spin system will introduce a counter-force to retard the satellite’s initial spin. A double band of solar cells girdles the sphere’s 36-in. 
diameter (right). The light-colored painted antenna has a spiral configuratic Satellite weighs 270 Ib. 








elite ther telemetry. In add 
infrared inner, } rumen 
f ther entific experi nt 
being red 
@ Satellite will have its iit 
d by two weights located diametr 
if on the sph 
ittached ¢ thi 


vind the sphere 


ty 
to the itcilite 


nding the weig 


’ ‘ 


rit ' ‘ 
tints orc 


t rotation 


@ Planned orbit is circular, 
hud t )naut. 1 with 


hon of 


thot , ner 
1 ne ce Tricity 


ticle will be the 
St This 1 heduled te 
fim thre Able Star vehick 
4 mplet ond-stage 
con flown Similar 
et-General AJ10 


c, with about 7 


© Launch vel 


i design rennes 
fucl tankage bv a facto 
xtended burning. The engin 
hutdown and restart 
meet the requirements f 
Transit 1B into the planne 
O0-naut.-mi. circular orbit. It 1s th 
first tartable engine scheduled to fl 
Th chicle differ from the Th 
Ables used for earlier lunar and 
probe n that it has no third 
olid propellant rocket 
Propulsion portion of the Able Sta 


package includes a gimbaling§ thrust 
} 


BOOSTER BURNOUT r+2MiN. 44SEC 

NOSE FAIRING JETTISONED— T +3MIN. 48SEC 

SECOND STAGE FIRST CUTOFF — T +7 MIN. 20 SEC. 

COAST PERIOD (IS MIN. 20SEC.) BEGINS 

SECOND STAGE ENGINE RESTARTED— T+26MiIN. 40SEC. 

amber burning a hypergolic combina PAYLOAD (SATELLITE) IS INJECTED INTO ORBIT FOLLOWING 
' 4 ° sf SECOND STAGE SECOND CUTOFF — T+#26 MIN. 52 SEC. 

tion of inhibited red fuming nitric aci 


IRENA) and unsymmetrical dimethv] Iasepeemnquapnsatinpaniepteinyangainnegnentenas - 
hvdrazine (UDMHE), and cooled regen THOR-ABLE STAR launch vehicle will be fired vertically from Cape Canaveral, Fla., and 
crativel Dual helium spheres pres then rolled to attain 44.5-deg. azimuth. Pitch program then will introduce a turn along 











urize the fuel svstem northeast trajectory. ‘Trajectory sequence will end vehicle's initial pitch action at about 
e Nose fairing on the Able Star will 130 sec. after launch. The satellite enters orbit at “E.” 
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cover the satellite and the vehicle’s spin 
device. The package's equipment com 
partment includes telemetry for trans 
mitting information on Able Star pet 
formance, the shutdown and 
mechanism, tracking beacon, guidance 
and attitude systems and miscellaneous 
avionic equipment systems engine 


y and technical direction for 


tort 


restal 


ing the Abl 
Star package is the responsibility of 
Space Technology 

also is supplying the autopilot guidanc« 
svstem for the After tl 

Able Star vehicle, the autopilot wi 
built by Space Electronics Corp 


e Thor-Able Star will be launched 


tically and, shortly thereafter, 
to attain 44.5 de 


rnc 1] 
program 


} - : } 
Laboratories, which 


stage 


ie third 


rolled 
Pitch 


then will 


Space Technology 





turn along the northeast trajectory. 
e Trajectory sequence will end the ve- 
hicle’s initial pitch action at about 130 
sec. after launch. 

e Thor booster burnout will occur at 
[ plus 165 sec. About thre« 
later, Thor's vernier engines will be cut 
off and the Able Star second stage will 


seconds 


be ignited, followed almost immediatel 
by separation from the Thor booster 
e Nose fairing enclosing the 

will be jettisoned at about ‘1 


SLX 

@ Able Star cutoff occurs at IT p 

sec., and second stage coast perio 

gins for a duration of almost 20 min 

e Restart of Able Star is programed at 
the end of the coast phase—approxi- 
mately ‘I plus 1,600 sec. 


e Final cutoff of Able Star occurs about 
12 sec. later. Vehicle then will be spun 
to enter orbit. 
¢ Satellite will separate from Able Star 
about 20 sec. later at T plus 1,632 sec 
e Spin rate of about 3 rps. will con- 
tinue for one week, when despin action 
vill be initiated 

Coope rating in the tracking and data 
mn effort for Transit 1B’s initial 
trajectory, midcourse and orbital phas« 
will be Johns Hopkins Applied Physics 
Laboratory, Air Force Cambridge Re 

rch Center, Air Force Space Naviga 
tion Center, Army Signal Research and 
Development Laboratory, Smithsonian 
Institution Astrophysical Laboraton 
ind a U.S.-operated van-type tra 
facility in West Germany 


’ ; 
ducty 


, 
King 
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NASA Moving to Space Research Lead 


By Evert Clark 


Washington—Latest 
eport on the activities of th 
Aeronautics Space Admini 
ndicates that the agencv is 1 
ing into the positi 
space research 
iwzency held in 

In the 
was created, the 
ing, expanding from 
tional Advisory ¢ 
nautics employes to twicc 
if becoming a 
ing agency hav 
NASA's research role 

The IZENCY s second 
port to Congress, howeve 
picture of s1 


year and 


ymmiutte 


contracting 


tended t 


gnincant rese 
done over a broad spectrum 
space flight and aeronautical pr 
The report, released last weeh 
the period from Apr. I, of 1959, thr 
last Sept. 30 
Extensive effort is 

nuclear and electt 
pulsion syst (see p. 3 
} i810n SYS ems sce } 

‘ if 


being p 
drogen 


mil, 


scicnces an ifcda essentl \ 
NASA since it took over opera 
sponsibilities—and the many 
namic and other 

still needed for the design o 
] 


vehicles and advanced 


engineering 

f m 

space 

wi ¢ 

see p ZY). 
NASA’s investi 

lrogen, which will be use 

Centaur and Saturn space vehi 

with nuclear rockets, is cente1 

Lewis Research Center at 

Qhio. Projects scheduled 

Plum Brook Turbopump | 

Sandusky, Ohio, include tests of 

e Series of single-stage axial-flow h 

drogen pumps 

© Series of single-stage turbines operated 


gation of 


28 


with 


us nitrogen and 
hydrogen 


gas 
¢ High-pressure 
pump m de] the 
1 hvdrogen-oxvgen box 


e Bleed turbine model o 





Satellite Tracker Tests 


Dallas, Tex.—Air-transportable general 
purpose satellite tracking facility will be 
tested Alpha Corp., a 
subsidiary of Collins Radio Co., as part 
of a $6.25 million contract for three of 


here soon by 


the stations awarded by U. S. Army Signal 


Corps. The program will be a joint 
Advanced Research Projects Agency-Sig 
nal Corps venture. 

Following test here of the first track 
40-ft.-di 


trailer 


ing facility, which includes a 
66.000-lb. 


data collection 


antenna and 
facility, it will be 
location. All 


ameter, 
type 
moved to an undisclosed 
three stations are scheduled for delivery 
by Alpha by the end of this year. 

A highly sensitive receiver coupled to 
the antenna permits reception of tele 
metered data which, along with azimuth 
and elevation information, is handled in 
the data center and reduced to a form 
central 


which can be transmitted to a 


computing facility. Here data from sev 
eral such tracking stations is fed through 
computers and exact position of the ve 
hicle is with 


duced from that collected and transmit 


obtained along data r 
ted by the space vehicle. 

Indications are that Alpha engineers 
Pioneer V 
probe as a target during the course of 
Although the com 
range of its 


expect to use deep space 
their antenna tests. 


pany declines to discuss 
facility, sources say 
Pioneer V 


watt transmitter from approximately 10 


it could pick up 


transmissions from its 150 


million mi. out. 











ter chicle propo 


hvdrogen-oxvg 


e Gas-gencrator for a 


tion with the Rover nucl 
iect, NASA i uppor 
Rocketdyne on a high-capa 
hydrogen pump and work 
ive the pump. Lev 

Ing Tse irch on such 
pump drive turbine to sup 
required by industry. 
of hire hy- 

( been inalvzed 

} 


tes undcr 


rojyet-General 
work, NASA has 


instability in 


ri being 
r 
gen 
mbustion 
chamber output increases; 
propellant 
that when 


rization rate oft 


ombustion rate; 


yperated with liquid nitro 
which beha much like Lquid 
gions of unstable operation 

] ind rever i] ( fl Ww 
gas generator systems 
efhcient in initial 
that 
hydrogen-oxvgen en 

1 with 
trical 


ire being continued 


chemical 


great reli 
ind chemical 

under 

nditions using improved 

ht flow svstems 

it Lew Bell Aircraft 

rp. under contract have shown that 

hvdrogen-fluorine ngin 

ould be feasible NASA said 

Regenerati of a 

bi-propellant valve using hydrogen and 

prolonged operation of a 


ind by 


pump-fed 
" id | now, 
cooling, operation 
fluorine, and 
fluorine il-bearing and pump system 
lernonstrated 

NASA also is studying possible use 
to keep hydrogen from 
cing and cooled by 
yressurizing gases, and is investigating 


have been <« 


if plastic bag 
mntaminated 
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insulation, shielding, tank materials and 
nozzle operation under simulated spac« 
conditions 

Other highlights of the report in 
clude 
e Geodetic satellite being developed 
under Goddard Space Flight Center's 
supervision will be equipped with a 
flashing light system powered by solar 
cells and radiating the equivalent of 
32,000 lumen seconds as a point source 
in flashes of one millisecond duration; 
telemetry pulses synchronized with the 
light flashes; a stable oscillator for pro 
graming the light flashes and transmit 
ting clock pulses, all to an accuracy of 
corner-cube 
ground-based 
transmitters 


one millisecond; optical 
refiectors for use with 

searchlights; radio-beacon 
for tracking; a command 
triggering light flashes of twice normal 
intensity when desired. A_ ranging 
transponder for direct distance measure 
ments may be Ihe satellite will 
sphere weighing about 150 
lb. Light system should have an active 
life of more than a year and the corner 
cube ind beacon transmitters 
should operate almost indefinitely, 
NASA said. Photographing of the light 
flash stellar background 
hould give the satellite’s position 
50-100 ft. at a 1.000 mi 


receiver for 


idded 
be a 36-in 


reflectors 


igainst a 


within about 
iltitude 

¢ Instrumentation is being developed 
for second generation lunar soft-landing 
t This includes a mechanical 
obtain = surface 
temperature and gravity measuring de 


vices; X-ray fluor 


advanced plasma-probe equipment. An 


proj 


1 
complex to samples; 


scence spectrome ters 


ilvsis indicates that vacuum tubes and 
other equipment carried in gas-inflated 
spheres for soft lunar landings 
impact velocities of 
ind that payloads as 
of the total mass of th 
could be accommo 


plastic 
could withstand 
600-1,000 fps 
large as 70 
landing vehicle 
dated 

@ Guidance system for the Atlas- 
boosted Centaur space vehicle is light 
cnough—150 Ib.—to be carried in the 
second stage, permitting active guidance 
throughout the coasting periods and 
engine restart operation that are ne 
essary to put 24-hr. satellites into orbit 
ind handle other space missions 

@ Rocketdyne 1.5-million Ib. thrust F-1 
engine experienced operating difficulties 
in the thrust chamber at start-up duc 
ure oscillations generated in the 
burning gases. Engine operated well 
under limiting conditions of the test 
stand after corrective work, but by the 
end of the NASA report period, mor 
development still was required before 
driven oscillations could 
be brought under satisfactory control 
Rocketdyne studies resulted in recom 
mendations that the thrust chamber b« 
swiveled in a small arc to control thrust 
vector and that an inert gas, heated in 


to pres 


combustion 
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a turbine exhaust heat exchanger, be 
used to pressurize propellants. Rocket 


dyne test stands can sustain test runs 


of only a few seconds at th 
greater than one million poun 
stee] strike and other shortag 

construction of larger test fa 

Edwards AFB, Calif., in turn 

engine tests at full thrust and 
viation 

@ In solid rockets, NASA is exp 
let a contract within the near f 
develop a prototype steering 


locity control system that coul 
plied to a specific vehicle st 


iuxiliary system 
from the main rocket of th 
Acronutronic Division of Ff‘ 
Co. and Lockheed Aircraft ( 
investigating possible dimensi 
levels and burning times for la 
rockets and the potentials of 
clustered rockets. Grand Cent 
Co. has a contract to devel 
type motor that will 


} 
Ib. and have a very high pr 


would be an 


weigh 


propellant to inert parts weight. It will 
use available propellants. Acoustica As- 
sociates, Inc., is doing research under 
contract to determine if the thrust 
level of a solid rocket can be varied by 
acoustical energy—for example, by a 
variable sonic energy generator located 
in the rocket chamber. Callery Chemi- 
cal Co. is studying thermodynamics and 
kinetics of a radically different solid 
fuel system. Most details are classified 
but small scale rocket tests have been 
successful. NASA also is investigating 
the building block system of forming 
solids into 10,000-to-100,000 Ib. seg- 
ments that can be assembled at a launch 
site 

¢ Transpiration cooling work has re- 
vealed that as much as 80% of con- 
vective heat transferred to a_ blunt, 
rotating body moving at high speed 
through the atmosphere can be elim- 
inated by expelling small amounts of 
gas through a porous section in the 
Skin friction can be reduced as 
by the same means. 


nose 
much as 65% 


Variable Swept Wing May Aid 
Transport, Attack Plane Design 


Washington—New of 
sweep wing that may substa: 
crease the attractiveness of 
commercial transports and 
low-level military attack 
been proposed by the Lang] 
Center of the National Aecrona 
Space Administration 
Longitudinal stability pr 
countered with the Bell X-5 
variable sweep aircraft ever 
the U. S., reportedly have | 
nated on the Langley wing 
X-5, it was necessary to mov 
root forward as the tip mo 
rear and sweep increased t 
of lift within its pr 
proven possible in win 


type 


‘ 


center 
It ha 
tests of the new wing t 
wing root fixed without 
a significant shift of the cer 
while the wing sweep angl 
from zero to 80 deg. This 
sweep angle range of the X-5 
Good stability characterist 
new wing are attributed | 
officials to improved knowledg 
around root 
degree of sweep used and 
tegration of the wing and 
design. Slight forward ext 
the wing combined wi 
camber have made it possibl 
most of the wing lift on th 
tions during high speed flight 
the wing is essentially fold 
the fuselage and the air flow i 
spanwise About 80% of 
swings back and the center 


wing sections 


. 


root 


the new design moves straight inboard 
toward the root without moving aft as 
the sweep changes from zero to 80 
deg. This change is made most easily 
at high subsonic speeds just before the 
drag rise is reached. 

A much lighter mechanical system 
will be required for the new wing than 
for the X-5 type because there is no 
need to translate the wing root forward 
in the fuselage as the sweep angle is 
increased. 

Langley Research Center officials 
made a lengthy presentation on this 
new wing to the Federal Aviation 
Agency last December. This included 
a large amount of wind tunnel data 
and some weight estimates that showed 
that a substantial fuel saving on a 
transatlantic flight is possible for a 
supersonic transport using this wing as 
compared with those using other de- 
signs. In the sharply swept configura- 
tion at supersonic cruise speeds, the 
variable sweep wing compares favorably 
with other high speed wings. 

The new NASA wing proposal also 
has been of interest to USAF’s Tactical 
Air Command (AW Mar. 14, p. 29) 
This wing shows promise of meeting 
the TAC requirements for a STOL 
attack aircraft which can have low drag 
and long range during high speed flight 
below 1,000 ft. altitude when the wings 
are swept back and then have good 
high-altitude ferry range and low-alti- 
tude, low-speed loiter capability when 
the wings are extended and a high 
aspect ratio is required. 
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Juno II Fails to Put Satellite in Orbit 


By Craig Lewis load used last week. The agency is tion experiments in the satellite. Ex- 
scheduled to launch four other pay periments were contained in a 6.3 Ib 
Washington—Juno II upper stage loads this year to complete the Juno II pack, which was 9 in. high and 5.5 in 
in diameter. It was designed as a plug-in 

package that could be installed and 
mnected quickly to the power supph 


4 
— 


failure prevented a complex radiation series. 
satellite from going into crbit last week 


to measure a b 


Satellite Instrumentation 


road spectrum of radia 

tion in the Van Allen belts Satellite launched last week was abou ind 
Che intricate Explorer satellite was in. long and 7 in. in diameter package 

liptic il orbit ittached to the case of the scaled Satellite was launched on an inchina 

and telemeter a variety of radiation lown Sergeant, which is the Jun from the equat 


it passed through the iI Lore Surrounding the instru rbi » have had a penge 


transmitter in the instrument 


designed to fly a highly el 


measurements as | 
1] ] ] } 
Van Allen belts and through the space mentation cylinder was a_ box 


ot 33,000 mi 


, ; lh. 

bevond them Felemetrv v square and 9 in. high, which cart his high! 

rtly after burnout of the Jup fir solar ls on its surfaces. The 22.5 bit would have given a bi 

: : , ee oe ii aaa ' 

There was some indication elli ncluded a 12.2 Ib ) throughout th 

second stage ignition but apparently o1 ment pack assembly, | Ib. solar nd through spa 

of the solid propellant upper 5 issembh lb. instrument housin vould have covered a spar 

I PI , nt hou 
+} tou 


he f ge Juno II failed to fh I | | f smaller Mpon he path flown by Explores 


, " " * 1 ? 
National Aeronautics and Sp | ch ro sing weighed 12.5 nched payload 


r-Sta 


ministration has other Juno II 
available if it decides to make 
attempt to launch the 


@ Detector D, 
I vilar to Lx 


( inting fa 

® Detector F, 
} Aad 6 

' { j 


end Baffl 


ight but n 


By te 


magnet 


trie 


filt u 
00 OOU 
between 

( ind B would 
COSMIC RAY DETECTOR package containing five radiation counters is positioned into of electrons in th 
cylindrical housing of Juno IT radiation belt satellite. Telemetry transmitter components ) electr volt rang 


are at bottem of package. Cylinder is surrounded by 1,184 solar cells. ( , vas a Geiger 
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ible importance in determining the 


. - , peed, money and effort that will be 
Juno il Launc h History put into the Dyna-Soar program, and 


Date Payload Result yet it is one that cannot be fully 
Dec. 6, 1958 Pioneer III Space probe aimed at moon inswered until a research vehicle has 

reached 63.000 mi. altitude be explored the flight regimes that Dyna- 
Soar is intended to explore. 

A glider of the type that dominated 
Dyna-Soar thinking through the past 
everal years of study gains little or 
no advantage from its wings until it 
caches speeds below about Mach 5-7 
Since penetrations over military targets 
would be made at hypersonic speeds, 
the basic Eggers capsule or a modi- 
fication of it that carried very small 
ing-like surfaces probably would have 
the same maneuverability 

Phase Alpha was initiated by Joseph 
harvk, then USAF assistant secretary 

research and development, partly 

to skepticism among some mem- 

of USAF’s Scientific Advisory 

rd and in the office of Herbert 

York, Defense Department director of 

earch and engineering, over the glider 
nhiguration 

Boeing was required to call in Bell, 
Lockheed, General Flectric, Avco, Mc- 
Donnell and Chance Vought to assist 
ld with a hol it with the Phase Alpha review. Work 
nit soft radiatior researc} ' g f the Martin Co., which was selected 

hole and strenctl yner-ve » Invitat the booster manufacturer, essentially 

is been stalled by the delay in decision 
on the vehicle configuration 


fore returning to earth. Returned 
radiation belt data. 

Mar. 3, 1959 Pioneer TV Space probe launched past the 
moon and into orbit around th 
sun. Returned radiation data 
and was tracked to 407,000 1 
from earth. 

July 16, 1959 Explorer radiation Destroyed 5 sec. after launch 

satellite when guidance system malfu 
tioned 

14, 1959 Beacon inflatable Air density experiment failed 

sphere go into orbit when booster f{ 
ran out too soon and upper st 
attitude control system malf 
tioned. 

Explorer VII Repeat of July 16 launch put t 
satellite into orbit and it 
turning a variety of radiat 
data 

Mar. 23, 1960 Explorer radiation Complex radiation satellite f 

satellite to go into orbit when an 1 


stage apparently failed to fire 











} 





Snap 8 Reactor Award 
Washington—Aerojet-General Corp. 
report penetration ratior ; last week won an $8 million National 
of high energy particles. ‘This would “ - Aeronautics and Space Administration 
have provided new information on the wer genera ; competition for electrical conversion 
ibsorption spectrum of the particles and voy , — equipment that will be used with the 
would have furnished data for com hat will be encountered, sta Snap 8 reactor (AW Feb. 29, p. 26) for 
parison with Detector C readings ntrol, piloting problems, in an auxiliary power system and for the 
Detector E was a Geiger counter I lavig I I ECS first flight tests of an experimental ion 
light shielding which would have Second tw ys will dea engine—the first of the nuclear-electric 
provided data on moderately penetrat with Dyna-Soar systems that are expected to attain great 
ing particles, showing the general stru will be made by ; importance for space propulsion. 
ture of the radiation belts and their Boeing Airplane Co t An arc-plasma jet propulsion system 
fluctuatrons for mparison with solar for the manned vehicle por also will be used later with Snap 8, prob- 
nd magnetic activity. This instrument Dyna-Soar system. Th N ably to boost a satellite from a 300 mi. 
was similar to counters carried in Ex vided into three m un | orbit to a 22,300 mi. “stationary” orbit. 
plorers I, Ill, IV and VII, and its © Configuration studies. Atomics International Division of North 
data could have been compared with ¢ Materials and structures. American Aviation, Inc., is building the 
earlier experiment @ Instrumentation, piloting, 1 250-Ib. Snap 8 reactor under Atomic 


ind control systems 


ld 


with 


Energy Commission contract. 


. rT. Three basi que stions iT I a s ." 

2 ao > — te on engine to be used will be 3/10 

Me ‘ ling lo De al W ith in the “sta eta over which to 1-lb. of thrust. Two experimental 
Dyna-Soar Dispute 


ould be ¢ “d : 
hap were be leveloped ion engines have been operated at 
: . e Are high-lift, high-drag vehi NASA's Lewis Research Center for a 

W ashington—Controversy as to as the half-cone shape proj sotel of 70 he. without failure. 
whether the Dyna-Soar vehicle should NASA's A. J. Eggers, Jr., sufh t f NASA contract calls for one conver- 
be basically a semi-ballistic shape or a maneuverable manned _ spac t sion system with a 90-dev reliability 
winged glider (AW Jan. 18, p. 31) has around the earth? (lifetime) to be delivered within 34 years, 
not yet been settled. A four-day meet els the extra flexibility and met and one or more with L-year reliability 
ing of contractors and government offered by the winged boost-g to be delivered within 5 years. All aie. 
officials has been called for Apr 11-14 sclection of landing sites and m ments of the over-all system, including 
at Langley Field, Va., partly to settle ability at lower speeds worth th the difficult radiator to expel excess heat 
this question, which has delayed de complexity and weight of wing into space, can be ready in 34 to 5 years, 
velopment of Dyna-Soar since shortly © Regardless of which shape is NASA believes. The system could be 

after prime contractors were sclected is there any military value to cit tested on the Centaur vehicle. 
four months ago (AW Nov. 16, p. 26) The latter question is of 
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Pioneer V Deep Space Reports 
Parallel Earlier Radiation Data 


Washington—Pioneer V probe is 
turning deep space data from its cosmi 
ray experiments which appear to con 
firm the radiation picture predicted 
from earlier measurements made bevot1 
the Van 

Preliminan 
the 
that measurements are within 2 
readings made bevond the Van 
belts by Explorer VI and that the 
larity holds as far out as the 
mi. mark. Pioneer V passed 
lion mi 
ilong an orbital path 
close to the orbit of Venu 
21, p. 28) 

Explorer VI measured radiati 

md the Van Allen belts as far 


its 26,000 mi nec! 


llen belts 
examunation of dat 


experime nts 


cosmic Tra‘ 


mark late last week 


that 


apogee. P 
f these measuremen 
carrying of these measurem 
bevond that area and will 
on the broad area between the 
ind Venus orbits. It is part of a 
ing effort by National Aeronauti 
Space Administration to coordina 
investigation and mapping 

near the earth and out int 


Possible Benefits 


Discussing possible 
5 I 

the Pioneer V radiation 
Dr. John Lindsay, head 
physics program in NASA 
ences Division, points out 
an transmit data on tl 
particles coming from the 
show whether particles in 
len belt arrive as high 

r as low energy parti 

5 r 

elerated by some process 
nagnetic field Measurement 
yrovide information on the 
rection of cosmic 


some 


radiation 





NASA Lunar Study 

Pasadena, Calif.—Acronutronic | Divi 
sion of Ford Motor Co., Hughes Air 
craft Co. and North American Aviation’s 
Missile Division have received contracts 
for a six-week study program on design 
of a 300-Ib. lunar capsule for National 
Aeronautics and Space Administration 

Program is designated Project Ranger 
One of the missions will be the rough 
landing of a scientific package of instru 
ments on the lunar Study is 
being conducted under the direction of 
the Jet Propulsion Laboratory. Related 
NASA program under study by JPL calls 
for an unmanned spacecraft for a lunar 
mission weighing about 700 Ib., which 
will be launched by the Atlas Agena-B 
(AW Feb. 22, p. 32). 


surtace. 
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ised to determine whether variations in 
lar background near the earth are 
caused bv phenomena close to the earth 
ether thev also occur in d 

" is still broadcasting with it 
ransmitter, but it has passed 
effective range of all recei\ 
250 ft. Jodrell Bank radio 
Manchester Englan 
when the probe 1 
mi. from earth and it 
veak for the Jodrell Bank 

; 


transmitter will be 


ionth 


50 watt 
ind NASA h pes to con 
data through 150 


Pioneer V 


Probe’s Signals 


lv, all 


i i fl 
M in he . 
econd 
ceiving 
nd Singapo! 


with helical 


the expe 
eT m 1 substantialls 
powerful that such previou 
Vanguard I and Explorer 
ipparenth perating 
lly than the Explorer 
rer VI solar pow 
is powerful a 


hed its de 


VII 


Paddlewheel Technique 
Pioneer V and Explorer VI 
lar prol Idlewh 


iT pro ing the pa 
cells to th 


es U 
7 

) expose solar 

Changes were 


howe vel 


} 
+ 
t ine 


nique 
1 power 
the Pione 
igainst troubles en 


Vi 


sl} 
upp! 
tem 


ountere 


f 
n 
some indication t 
rer VI paddle arn 


third stage 


} 
pinup ind that 
failed to extend fully 

Failure of the paddle to extend full 
ould have been caused by fault: 
tion of the cable which held the van 
down before extension. This cable wa 
ut at a single point, but the Pioneer 
V cable was cut at four points to ensure 
extension 


paddle 


opera 





Republic-Fokker Deal 


Republic Aviation Corp. and Royal 
Netherlands Aircraft Factories (Fokker) 
will cooperate in production of aircraft 
and missiles for the European market 
through negotiations completed at Am 
sterdam, 

Under the deal, subject to approval by 
Fokker Apr. 4, Republic 
will buy about one-third of Fokker’s 
for about $1 Iwo Re 
public vepresentatives will be appointed 
to the Fokker board of directors 

Republic will make available to Fok 
ker its know-how in the field of VTOI 
aircraft, a program that has cost about 
$2.5 million so far. Fokker will 
Fokker F-27 


ship turboprop transport production, as 


shareholders 


shares million. 


retain 
responsibility for Friend 
well as production programs involving 
the Lockheed F-104G Starfighter, Bre 
1150 Atlantic 
fare turboprop, and the Hawk missile 


guet anti-submarine war 











France Orders One 
Breguet 941 STOL 


Paris—Breguect has received an order 
the French government for con 
f a single 941 short takeoff 
, prototype aircraft which is 
by the end of tl 
if the 941 is 76 ft.; ler 


prototy will he ¢ 
pt { pe Vill D Pp 


studying a 


ular fuselage version, the 
uld carr 


nhiiguration 


50 passengers in 


Temco Sales, Earnings 


Declined in 1959 


and net 


Aircraft ( 
de { lined 


lemco 
with iles 
g $100, and net 

163,084 compared with 1958 
of $119,097,849 


irning 


earnings 
and a net of 


log as of Dec. 31, 1959 


5 


yaCK 


1958 
announced that it 
first quartet 
noting funds are needed for 
ind space 
capital investments 
market investigations. 


same time in 

last week 

mitted payment of a 
lividend 
veapon ystems develop- 


ment, and new 
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Army Establishes Future Aviation Policy 


By J. S. Butz, Jr. 


Washington—Army aviation policy 
over the next few years has been firm): 
established along the following lines 
as a result of an intensive three-month 
review ordered by Chief of Staff Gen 
Lyman Lemnitzer 
© Design competition for a new clos 
support observation helicopter will b 
initiated in about 30 days to replace 
the Cessna L-19 light plane and the 
Bell 11-13 and Hiller H-23 helicopter 
now mi service 
® Development of a new transport air 
craft for forward area movement of 
troops and equipment will not be un 
dertaken until further improvement 
have been made in the technical state 

c art. Programs directed toward 
end probably will be undertaken in 
conjunction with one or more of th 
other services 
@ Decision to develop a new high-speed 
surveillance aircraft for deep penctra 
tion behind enemy lines will not be 
made until further review of the tech 
tate of the art and operation 
ments has been made 

is rejected VTOL aircraft 

iter time period pending mor 


1 


] 
ineering and operational 
dicating that these vehi 
in provide the most effectiv: 


cn 


red 
% 
n 


ition 


neans for troop use. This is in 
th a recent Air Force decision 
stpone development of a high 
ince VTOI fighter for TAC 
cast four or five vears (AW Mar 
9 
officials indicate that the de 
to make their new close support 
observation aircraft a helicopter rather 
than a high speed VTOL vehicle w 
based largely upon five points 
¢ Fucl requirements of the VIOL wa 
considerably higher than that for 
helicopter 
@ More stability and control research 
work 1s needed before present types of 
VTOL aircraft will have acceptabl 
mancuverability, while the precision 
controllability of the helicopter has 
been well proven 
© Downwash velocity of the helicopter 
is much lower than that of the VTOI 
and the effect of this in raising dust 
and debris during tactical operations i 
still unanswered 
¢ Helicopter still has considerable de 
velopment potential that can be ex 
ploited within a relatively short time 
\nother parameter of vital concern to 
the performance of VTOL. aircraft 
engine power-to-weight ratio—was not 
cited by the Army as a primary reason 
behind its choice of the helicopter 
Anny officials feel that engine perform- 
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ance in this area is now adequat 
small VTOL aircraft, although in 


ments would be welcome. Th 


tend that the present Defense | 


ment cooperative engine devel 
program is providing adequat 
powerplants for any VTOL air 
velopment initiated during 
four to hve vears 

Army policy decisions beg 
ommendations by an ad ho 
10 general officers established 
Lemnitzer review the statu 
iviation and report directly t 
the course of action that 
followed in the 1960-1970 per 
Dec. 14, p 34 Action by th 
the Army Aviation Requirem 
view Board headed by Lt. Gen 
B. Rogers, was based heavily 
ommendations and _ state 
evaluations submitted by a 
viation and avionic industrv f 
Dec. 15. Army had request 
dustry help on Dec. 1 

Che board reached its de 
chedule by Mar. 15 and Ge 
nitzer approved them almost 
budget discu 
i en Department coul 
ducted ] 
range Ar 
ram 

Funding 


" 
nnoarentls 
| ict 

ha heen ppr KiImatel 


to $150 1 ym per ve 


Over-All Objective 
Over-all obiective is to ste 
rove the Army’ 


get acquisition ability If 


mobility 


become a reality ofh 
persuade the Department 
to provid more procurem 
ifter this long-range develop: 
gram is approved 

Army not only received con 
help from industry but also 
extensively with the Air For 
Marine Corps, National Aer 
ind Space Administration and 

ientific advisers in reaching 
decisions 

For this reason, Brig. Gen. ¢ 
m Kann, director of Arm 
and the other members of the 


} 


board which formed the poli 


their conclusions were based on t 


wailable advice 

There are a number of str 
centers in industry, however, 
lieve that prototype work thu 
been successful enough to v 
new generation of these vehicl 
should be purchased in larg 


numbers to allow a complete operational 
evaluation. They also believe that fur- 
ther VTOL progress cannot be made 
ntil an operational evaluation has been 
mpleted and definite requirements 
tablished 
Surveillance aircraft, which appar- 
itly is the next tvpe that will come 
ider development by the Army, is still 
vaiting the outcome of studies to de 
rmine the vulnerability of wing d 
hicles over an atomic battlefield and 
effectiveness, current and future, of 
il reconnaissance systems in target 
juisifion 
Experimental data to speed these 
tudies is expected to materialize soon 
fter the Grumman Mohawk becomes 
perational. The Mohawk will be used 
test. the fire control svstems of cur- 
nt anti-aircraft weapons, including 
the latest missiles, against high speed 
chicles operating at low altitudes. 
Preliminary program already has been 
ympleted using the Cessna T-37 and 
howed primarily that pilots can effect 
od visual reconnaissance while flying 
t low levels up to 300 mph 
Development of a new type front-line 
ransport probably is several years away, 
nce two aircraft will soon be available 
Several de Havilland AC-1] Caribou 
three-ton pavload fixed-wing aircraft are 
ww undergoing service evaluation prior 
to a decision on quantity procurement 
The Vertol HC-1 will soon enter this 
hase of its development. These air- 
ift will substantially increase the 
Army’s front-line cargo-hauling capa- 
litv, and thev both hai 
rowth potential so that replacements 


considerable 


not anticipated for some vears 


AMC Consolidating 


Contract Management 
Wright-Patterson AFB, Ohio—Air 


\lateriel Command plans to consoli- 
ite its contract management functions 
nto three regions—W right-Patterson, 
Middletown Air Matcricl Area, Pa., and 
Mira Loma Air Force Station, Calif 
The three regions, which will take 
cr contract management responsibili- 
tics of the present eight materiel areas, 
ll have jurisdiction over all air pro- 
urement districts, Air Force plant rep- 
entative offices and test site offices 
vithin their geographical areas 
Contract management mission of 
cach region will include contract sur- 
veillance, production, industrial prop- 
ertv control, flight test, readjustment, 
quality control, transportation, account- 
ing and finance and legal and inspec- 
tion functions relating to Air Force and 
other government contracts. 
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Approaches to Controlled Fus 


ion 


Detailed in Congressional Hearing 


By Ford Eastman 


' 
ittacks on 


be con 


Washington—Maultiple 
plasma research problems must 
tinued before a 
fully achieving controlled thermonu 
clear reaction can be found, a Joint 
Congressional Subcommittee on Atomic 
Energy was told last week 

Dr. Arthur E. Ruark, 
trolled thermonuclear branch, 
Atomic Energy Commission’s Division 
of Research, told the subcommittee that, 
while total of th iOUs 
approaches have been impres 


successful meth rd ot 


chief of con 


with 


achievements 


] 
yan Mm pr 


still not known which | 
to be the most successful and ult tel) 
lead to the development of an cffhicient 
fusion powerplant. 
Major Research 

Ruark said major research pri 
sently divided into the fi f wing 
programs aimed at overcot r the 
crucial a of means of fining 
ind stabilizing of plasma 


© Stellarators, “endl tu 1 th 
shape of hollow dougie nuts or figure 
being used at Princeton | t 

e Magnetic mirror injection, wher 


pasticars yf high energy are inject nto 


straight magnetic bottle 

more Radiati n Laboratorv an Oak 

Ridge, Tenn., National Lal t 

e Self-confinement methods, vher 

_— currents are passed through th 
s, which is confined bv th t 

Fela of these currents. Th th 

ire practiced at Los Alan S tiff 

Laboratory, Li nor the t 


of California at 
Research Labor 


Berkcles ind the Naval 
t¢ 





e Astron sungnen, whe t f 
verv fast clectrons are emplo' t n 
fine and heat the plasma, u t I 
more 
e Spinning plasmas, in which both « 
tric and magnetic fields ar 
Small efforts in this prog 
ried on at Los Alamos Scientific I 
tory and the University of (¢ fornia at 
Berkeley 
Dr. Ruark and other leading U. § 
physicists appeared before tl Sub 
committee on Research and D 
Minuteman Site 
Malmstrom AFB, Great Falls, Mont., 
was named last week as the support 
base for the initial operational deploy 
ment of the Minuteman solid-propellant 
ICBM. Three Minuteman squadrons 
will be located in hardened sites in the 
Malmstrom area. 











ment t headed by Rep. Melvin Pt D 
ll.) to report on progress being pros 
in the various controlled therm mucleat 
reaction programs to date, 
AEC’s Project Sherwood 

Witnesses 


have 


ill under 


said many “promising” 


field 


tempcratures 


idvances 


ind that 
probably VW 
short term of vears.” 
tures of about 15 million | 


byt 


been made in the 
thermoracleat 
ill be realized in ; 
Plasma tempera 


have been 


‘ } 
» “‘relativels 


ined, but temperatures in th 
of 50 million F are required for Sincen 


nuclear 
However, since cmpcratures 1 quired 
ad 


mtrolled ther 


ignition 
nonu le if 
wer would be even higher, witnesses 
ic opment of tin first fusion 
Dr powerplant probably will be from 10 to 

years awa\ 

Dr. Paul W. McDaniel, acting dir 
tor of AEC’s Research Division, warn 


the committee that t must ee 
ipposed that our scientists or t! f 
iv other nation are likely t | 
tartlin ults quickly in this f f 
earch, through s trok f | 
rortune Instead, h iid it i tt 
f graduali ncrea g ipabilit 
MecDaniecl told th ommitt the 
Soviet Union also has supported a mult 
ipproach to ntrolled ther nu 
PI 
1 ict } pI »blem | t that th 
ifest p nt ite t app t 
the large magnetic mi Own 
>RA 
He said the Soviets have ac 1 th 
{ »S formally that thev ha 
t i id of prclimina « 
if mm th nachin in t t tl 
in to } tn ect 
} ! it of the iterin 
Despite the rk in other part f 
t vor] 1 this field, Dr. McDaniel 
dh ( the U. S. ¢ if t 
} Le a n ‘ . if ] } h ) 
Iwo U.S. thermonuclear ph t 


Dr. James I Puch ey \ 
entif Laboratory. and Dr. Alan ¢ 
of the Na il Re 


search Laborator 


have ‘expressed beliefs that they alread 
have achieved thermonuclear tion, 
though plasma temperature iched 


} 


re about one-fourth those needed f 


mition 
Both men heated plasma in hock 
yparatus using a rapid rising meti 
ficld in a mirror geometr 
Dr. Tuck said that recent how 
er, emphasis has shifted t nother 
line—high energy injection into a picket 
fence magnetic system The expen 
ment,” he said, “is now our top ty 


operation and, while proving to be a 
little more complicated than was en 


isioned in the beginning, is looking 


rather hopeful . . . for the first time 
in all Sherwood, in this device I see 
faint glimmerings of a_ possibility of 
making a thermonuclear reactor.” 

In this method, Tuck said, an intense 
jet of plasma from a previously devel- 
ped plasma gun is projected at the 
axial cusp of a picket fence. The jet is 
intenave to drill through the magnetic 
fill the hollow 


field and interior of the 


fence and become diffused and, there 
fore, contained in the fence 
luck added that there is now an 


urgent need for guns that will pro- 


ide a good clean jet of plasma that 
ilready has the energy we need to pro 
luce thermonuclear reactions, and we 


therefore are 1 substantial part 


f our effort 


piasma gun we 


turning 
understanding the 


have and develop 


into 
now 
ing new on 


Cryogenic Coils 
Dr. Richard F. Post, of the Lawrence 
Radiation Laboratory, told th m 


nittee that a promising step toward re 
Lae @ 


+] } 


ring th luge power needed gen 
ite larg umes of intense magnet 
I ls app possible through the us 


} 


These coils are not 
nnected with the 


} 
f cryogeni nis 


phenomenon of 


verconductivitv, which cannot exist 
n the presence of a high magnetic field 
Th i vound wire mad f either 
high punty aluminum or high 
ty dium metal encapsulate in 

‘ n rn | b& he 
h th ctical reduction 1 the 
Owe required by th 1 itsel 
iounted to more than | ) Post 
id that, when the frigerator 
Ow va ed il] gain of a 
tactor of 20 or more we till pre 

ted 


Companies Deciding 
Wind Tunnel Future 


Pasadena, Calif.—Decision is ex 
ected around the middle of April on 
the future of the transonic cooperative 

id tunnel here which 1 operated by 
California Institute of Technology for 
the five major airframe companies who 


vn the facility 
Due to the decline in the number of 


nanned aircraft designs which the tun 


nel was built to test at speeds up to 
Mach 1 three po sibilities for the 
tunnel have been discussed 

e Complete closedown of the tunnel 
followed by dismantling during early 
T mid suUTNIMNCT 


¢ Owners, Convair, Douglas, Lockheed, 

\icDonnell and North American, may 

make a gift of the tunnel to Cal Tech 

ind guarantee support for operation on 
reduced scale in limited research 

work 

¢ Some company may take it over and 


yperate it on a reduced scale 
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compressors... 
and Ih a host of 
other vital locations the bearings 


must deliver at critical moments 


A high proportion of them are 
solid eylindri« il roller bearings 


very simply because they do a bet- 


ter job over a longer period in less 


spac ic 


vow a ee Just how a Rollway \ir-Rol Bear- 


ing will fit in critical applications is 


DEPE Ri Dp ce Re explained in the new Air-Rol Data 


300k. Ft contains new and vital 
criteria for bearing selection. A let- 


ter on company stationery will 
bring it to any qualified person by 
return mail. Rollway Bearing Com- 
fie? pany, Syracuse, N. Y. 
—_ ‘7 Ro 4 


OF RADIAL ANI 
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House Will Attempt to Strengthen 
Mild Conflict-of-Interest Bill 


Washington—House Armed Services 
Committee, after nine months of study, 
has in effect left the solution of the 
problem of “influence peddling” by 
former military officers to self-policing 
by Defense Department and the force 
of public opinion 

The investigating subcommittee 
headed by Rep. Edward Hebert (D.-La.) 
launched its comprehensive investiga- 
tion of “munitions lobby” charges to 
block legislation that would have ae 
defense contracts to firms that hired 
high-ranking military officers within five 
vears after their departure from service 
The legislation, offered as an amend 
ment to the defense budget last June by 
Rep. Alfred Santangelo (D.-N. Y.), first 
passed 13]-to-130, but was later de 
teated 125-to-147 on assurances of the 
Hebert investigation (AW July 13, p 
35). And, when the mild legislation 
voted by the Armed Services Com 
mittee comes to the floor for action dur 
ing the weck of Apr. 4, attempts will 
be made to make it more severe. House 
Rules Committee last week granted an 
“open rule” which will allow amend 
ments after three hours debate 

I'wo key actions taken by the Armed 
Services Committee are the follow 
ing 
e Establish a ‘director of enrollment” 
in each of the military services. Defense 
firms, under the proposed legislation 
would be required to submit a hist of 
ill former military officers they employ 
and their activities to the “director” 
for public record. All bids for contracts 
ilso would have to include such a list 
Penalty for failure to comply would be 
suspension of contract payments. Re 
tired officers employed by military con- 
tractors also would be required to 
register under penalty of loss of retire 
ment pas 

Objective of these 
give a complete and public picture of 
the activities of former officers. One 
committee member said: “At present 
we do not know what we are shooting 
it. There is no complete record show 
ing the extent of lobbying at the Penta 
gon. Now we will have a record open 
for daily inspection by the press and 


provisions 1S to 


the public 

e Establish a Defense 
“code of ethics.” The 
urgently’ requested the Secretary of 
Defense to take steps to accomplish 
this in its report on the legislation. The 
committee said that “codes of ethical 
conduct should be generated by and 
from the groups to whom they are to 
be applicable. These groups are pr 
umptively in the best position to know 


Department 
commiuttec 
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the possibilities, the needs, an 
quirements.’ 

Defense Department is opp 
any type enrollment requiren 
contractors—executive or pul 
wants the enrollment of forme: 
with their former service consi 
executive matter. J]. Vincent B 
Defense general counsel 
commiuttce 

“The requirement that a 
furnish a listing of retired 
his employ each time he 
contract would 
many employers refusing to c1 
tired military officers rat! 
comply.” 

The Armed Service 
legislation also bans “‘selling 
Department by officers for 
ifter they leave their ser 
penalty provided—loss of retir 
for the time during the two- 
the officer is engaged in selling 
expected to be an effective det 
high-ranking officers, 
receive top positions with defer 

Officers than eight 


News 


undoubtedh 


som 


with less 


active service who have at no time 
served in procurement, maintenance or 
supply are exempted from the two-year- 
ban provision. The committee said it 
did not think such officers could exert 
effective influence with their former 
service. 

There already are statutes on the 
books providing for loss of retirement 
pay for “‘selling” to a former service: a 
two-year ban A Army and Air Force 
and a lifetime ban for Navy and Marine 
Corps. In addition to making the two- 
year ban uniform, the armed services 
measure for the first time prohibits a 
former officer of one service from selling 
to another service, as well as to his own 
SeTVICE 

Defense Department and the commit- 
tee also are at odds as to what should 
constitute “‘selling’’—and be considered 
an improper activity for former officers. 

Defense Department wants a narrow 
definition that would include signing a 
bid, proposal, or contract; negotiating a 
contract, or contacting an officer or 
Defense Department official in connec- 
tion with contract terms 

The committee in its report proposes 
an all-inclusive definition under which 
‘selling” would include any activity 
from the promotion of an idea or the 
display of a concept to the negotiation 
of contract terms for hardware. 


Digest 





Controlling interest of 
of Britain’s 


compan > & 


k igle group of 
to be 
in agreement in principle, 
Steamship Co., Ltd. BOA 
taneously announced it is exp! 
Cunard wavs and means in 


might collaborat 


icqu red 


two group 
Westinghouse Electric 
nounced last week that it is 
from the jet engine busines 
to return to the Navy the K 
Mo., facilities that 
Aviation Gas Turbine Divis 
inghouse shares the Navy-own 
City facilities with Bendix ¢ 
occupies approximately on 
floor space, and with a reg 
of the Internal Revenue Ser 
is considering expanding int 
1 portion of the plant spac 
cupied by Westinghouse, but t 
said late last week that no final 


on this has vet been made 


house 


} 
+} 


La Guardia Airport will be 
with a second ILS and appr 
offshore of the 22 end of 
Runway 4-22. Runway 22 h 
proach lights now and back « 
proaches, with higher minim 
made with aid of ILS localize: 
instrumented Runway 4. Rel 


a ship channel will be necessary and 
project is expected to take three to five 
vears 


Bell Aircraft Corp. has an option 
for U.S. manufacturing rights to the 
supersonic ramjet-powered CT-41 and 
subsonic turbojet CT-20 target mis- 
siles developed by Nord Aviation of 
France 


Contract for construction of the glass 
fiber airframe for the Marvel STOL 
uircraft under development for the 
Army by Mississippi State College (AW 
Nov. 30, p. 59) has been let to the 
Parson’s Corp., Aircraft Division, of 
lraverse City, Mich. First set of glass 
fiber, camber-changing wings and the 
shroud for the ducted propeller will be 
joined to a metal fuselage and flight 
tested at Mississippi State in August 


Air Force-Martin Titan was fired 
5,000 mi. last week in its second full 
range test. Data capsule was ejected 
from the prototype Avco Mark IV 
operational nose cone, and the capsule 
was recovered near Ascension Island. 
This was the second Titan launch made 
without static testing the engines at 
Atlantic Missile Range, and it indicates 
there will be no more flight readiness 
firings of the missile at AMR 
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MATS Equipment Plan Gains Momentum 


Growing support in Congress of fleet modernization 
program may retard airline cargo expansion hopes. 


By Robert H. Cook 


Washington—Military Air Transport Service gained strong congressional 
support last week for an early start on a $2 billion fleet modernization program 
in airlift hearings which airlines fear may seriously retard industry plans for 
expansion of air cargo operations 

Industry hopes for a greater share of MIATS overseas cargo business appat 
military testimony which stressed th¢ 


both the MATS fleet and the Civil 
before sessions of the Armed Subcom 


ently were crippled in the wake of 


obsolescence of aircraft currently in 


Reserve Air Fleet House Services 


mittee and the Senate Appropriations Subcommittee on the Armed Services 


What the industry had hoped wou 
hich Rejected by American, Eastern, Pan 
American and the Flying Tiger Line, 
the Monronev bill is now a “dead 
sue,” Monroney said, so that providi 
m with idequate uirlift 


i matter of the “highest prot 


be a logical sounding board vh 
to campaign for additional MATS 
trafic has evolved into a major push to 
grant MATS the highest priority for its 
urlift needs, wi e cargo problems of 1 nati 
scheduled airli 


Outcome omplished by 


which can best be ac 
odernizing the MATS fleet. The bill 
would provid the Civil Aer 
Board with authority to guar 
loans of up to $85 
lircraft, directed all g 
to shift more of routin 


trafic to 


which 


naufics 
Mendel Rivers , chairman « ntec 
the House subcommittee, of maximum I 
for MATS modem 
Monroney pt 


million f 
overnment 
support 
needs, with Sen 
‘to do evervthing humanly possible” to _ ners required that air 
give MATS $100 million for mod with — the 

$50 million in pecifications of both the 
luded in the Fis 1961 budge Defense and the Fed 
Rivers said that, whil e favor 100 Agency 


nunon a 


pure h i 


} 
+ 


tion rather than the 


if) tine 


Exaggerated Need? 

of the Monron 

off-the-s] g n are now concerned 

uircraft manufacturers « ipp] 1a 1¢ airlines gencrally t 

ears time night be interpreted b 
This apparent agreement betweer ndication that the 

Rep. Rivers, who has long ad ive exaggerates ne for a 

evamping MATS’ obsolete raf g CI re of MATS busine ind it 

fleet, and Sen. Monrone\ | desire for a new all-cargo trans 

recognized this need while 


the military “get out of the airlir yu re-eq 


specinc amount 


inv final modernization sum b Supporters 


to the number of 


juipment needs of MATS 
f serious concern d d by MATS 
Gen. William B. Tunner, inclu 
utsize’” cargo planes, su 
pokesmen in Congre Douglas C-133 of which 
, have been delivered to MATS 
Lone Legislation MI i tac 
At the time, the indu Iso e fleet with turbine-powered trat 
has lost what may have been it ( port 0 T 
lever on MATS business and the prom- Punner 
se of future development of an air cargo KC-135 
transport acceptable to both the mil 
tary and commercial carriers by failing AW 
to support Sen Monroney’s guarante [ 
loan legislation for the purchas 


irgo aircraft (AW Mar. 14, p. 25 Lit 


ther 


ness is a mm I 


; of commander Lt 
many airline Thev fear they 


losing the industry's most 


immediate 
same 
omplishe d, Gel 
Bocing 
tankers converted to cargo « 
for ‘“‘fast flig] 
Mar. 21, p. 41 
iTgo ions of the 
Boeing 707 
raft, pending the development of a 


ordering 45 
figuration reaction” 
, along with 

] Yougla DC-§ 
or Convair 600 as an interim 


y wer 


it 
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that MATS’ order 
Strateg An 


looring. | 


heed tran port was sct at 


“workhorse” cargo transport 
within five vears. The converted tankers, 
Pratt & Whitney JT3D 
turbofan engines and capable of landing 
ym runways of 6,000-to | 


7,000 ft., could 
x” delivered to MATS 


turbofan 


pow red by 


12-15 
nonths if the funds are provided in the 
Fiscal 1961] Gen Punner 
stimated 

\ total of 242 of th pecially-« 


} 1? 


within 


budget, 


workhors« aircraft wi 

meet specth Air For 
requirements calling for 
turbojet-powered aircra 
d of at least 440 kt 1 

ipabilities of $0. 000 Tb. at 


ind 20,000 Ib. at a rang 


+,000 naut. mi 
f 5,500 mi., Gen. Tunner said 


Delivery Time 


Boeing Airplane Co. supported Tun 
P] 


time on tl 


estimate of delivers i 
fast reaction” aircraft with a 
lb. payload and estimated 
ersion costs would run about 
Speculation 
might interfere with 


the 


1 
n per airplane 


Command orders for 


ounted by th 
] 


vhi h Sdldi 1 is now proau 
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Swept Wing Plan 


| Aircraft Co. h 
vept wing 
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yperational 
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130B 
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it was ordered in quantity 

Convair Division of General Dynam 
j ilso is prepared to submit a 


new design for MATS work 
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horse designated the Convair 105. The 
swept wing aircraft is about the size of 
the Model 600 transport and would be 
powered by four Pratt & Whitney or 
General Electric turbofan engines. It 
would include low bed loading and 
would exceed the specific operational 
requirements set forth by the military, 
the company said 

Douglas Aircraft Co. previously sub- 
mitted designs for a cargo version of 
the DC-5 in a swing-tail conversion with 
J75 powerplants and recently offered 
MATS a second version with a stretched 
fuselage powered by Pratt & Whitney 
J57 turbofan engines The later de sign 
also incorporates a complete cargo han 
dling system involving computers and 
conveyors. Delivery time on the first 
model was estimated by the manufac- 
turer at between 20 and 24 months 


Designs Discussed 


While final selection of the MATS 
aircraft may later be influenced by tes 
timony from government agencies and 
airlines, Gen. Tunner and Sen. Mon 
roney both succeeded in verbally sifting 
the proposed designs 

Criticizing MATS’ present high oper 
ational cost cargo transports as con 
taining a “‘lot of built-in headwind”’ 
that “no commercial operator in his 
nght mind” could afford to operate 
them, Sen. Monroney later told Avia 
rion Week he doesn’t agree with Tun 
ners suggestion of ordering KC-135 
cargo conversions because they would 
be too costly for a five-vear-old-plane 

Sen. Monroney feels “beefed up” 

go versions of the present Boeing 
07, Douglas DC-8 or Convair 600 
might be a better choice, even though 
they lack many of the requirement 
ought by MATS, while the turboprop 
Lockheed Super Hercules is one of the 
only off-the-shelf aircraft available t 
meet MATS needs 

Gen. Tunner conceded that cither 
the Canadair CL-44D swingtail cargo 
transport or the Super Hercules could 
itisfy MATS specifications for both 
peed and capacity as a “fast reaction” 
ircraft, with the main problem being 

f deliverv time and cost as 
pared with KC-135 conversions 
Bevond the matter of flight hat 
wal MATS told the subcommittees 
cking legislation to place il] man 
ground maintenance and flight 
mbers of the Civil Reserve Ai 

ler its command in time 
MATS said it wants to re 
present methods of bidding 
with the airlines and can 
fer the carriers more busi 
when the airlines are equipped 
rts capable of carrying out 

missions 

eaction to the MATS pr 
sentation has been a mixture of be 
wilderment and anger tempered with 
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some optimism, since 
House, Department of Com: 
Defense Department ha 
spelled out the need for m 
trafic to be handled by the 
Government agencies, in 
Federal Aviation Agency an 
Acronautics Board, and th 
dustry are scheduled to 
the Senate and House sub 
the MATS airlift hearing 
Air Force is expected to l 
port to the Department of D 
recommendations to impk 
MATS program approved | 
Eisenhower AW Feb 15 p 
Ihe carriers take issue v 
contentions that it needs a fi 
modern aircraft operating at 
daily utilization rate, primari 
its training needs for any 
operations it might be call 
undertake in support of an 
tegic Air Command wartin 
Contending that MATS 
both White House and Def 
partment directives that it 
commercial type airlift, th 
that, while MATS has definit 
sibilities requiring extensive t1 
equipment, it 1s attempti 
its total air flect needs bi 
all of the flight equipment 


for emergency purposes 


Grand Slam 
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of 21,000 troops to Puerto R 
( 
by man urlines is an in 


motion designed to demonst1 


rand Slam experiment wa 
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logistics problems and th 
ZTCsS ional upport for 
equipment 

Results of the test drew 
tion Lt. Gen. Mark I B 
USAI leput hief of st 
told the Senate subcommitt 
experiment wa r\ 1 
1 “verv fine tribute” to MA 
Stuart Symington (D.-M« 
exercise a definite demonstt 
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great deficiency of airlift wl 


required to fight the tvp 

is highly more probabl th 

bility of a nuclear conflagr 
MATS insistence on 

present method of awar 

to the low bidder al 

fire of the airline 

it too often results 

loss¢ ind instability 

that are tempted to « 

to co r their expense 

partment of Commerc 

study (AW Mar. 21, p 

for a change in militarv biddi 

on airlift contracts, they p 
Sen. Monronev backs 
tand, as does Rep. River 
ores the MATS bidding 

“type of rotating bankrupt 


the military sends bid invitations to a 
legion of carriers, many of which own 
no aircraft but use leased transports. 
He is pressing for an agreement which 
will permit the award of contracts on 
i common carriage rate basis set by the 
Civil Aeronautics Board. 

Such a policy was proposed to USAF 
several months ago by Northwest, Pan 
American, TWA and Seaboard & West- 
ern Airlines and is understood to be 
waiting a final report of the Reed 
Committee, now studying changes in 
MATS policy for the Air Force. The 
committee was created to advise on the 
best methods of implementing the 
policy guidelines approved by the Presi- 
dent in the recent report, ““The Role of 
MATS in Peace and War.” 


Contract Bidding 


Rep. Rivers also supports Monroney’s 
views on contract bidding and adds that 
he favors passage of a bill that would 
favor contracts lasting five years to per- 
mit the airlines to amortize the cost of 
new cargo transports. 

National Airlines made a move in 
this direction last week when it offered 
to purchase five Lockheed C-130B 
freighters at a cost of $14 million if the 
Air Matcricl Command awarded it a 
coast-to-coast Logair contract for a pe- 
riod of one vear with a guaranteed five 
vear renewal. The airline noted that it 
had worked out the details with Lock- 
heed officials and made the offer in 
inswer to the government's need for 
expanded military air cargo service 

In further action affecting contract 
wards to the airlines, Sen. Vance 
Hartke (D.-Ind) has introduced a bill 
that would permit the awarding of 
MATS contracts only to certificated air 
carriers included in the Federal Aviation 
Act and regulated by the Civil Aero- 
nautics Board. The CAB-supported bill 
is aimed primarily at Part 45 operators 
ubject only to FAA safety performance 
requirements. Board members contend 
that freedom of these carriers from 
regulatory powers under which certifi- 
cated carriers must operate gives them 
1 decided competitive advantage allow 
ing them to offer lower rates 


Mohawk Suspends 
Service Over Strike 
Utica, N. Y.—Mohawk Airlines’ oper- 
tions were still shut down last wee 
following a_ brief strike by its ¢ 
tewardesses Ihe airline’s manage- 
ment suspended all service Mar. 18 
fused to cross the 
li, 


] 
7 
> 
5 


ifter pilots r 
tewardess picket lines 

As of last Wednesday, Mohawk’s 
management was holding to its position 
that no negotiations or mediation meet- 
ngs would be held until an agreement 


was signed 





Intensive Electra Test Program Planned 


By L. L. Doty 


Washington—Series of intensive flight 
and static test programs on the Lock- 
heed Electra turboprop transport was 
begun last week, with the strong possi- 
bility that new performance restrictions 
will be placed on the aircraft by the 
Federal Aviation Agency. 

The wide-scale test program, to be 
conducted by FAA, Northwest Airlines, 
Lockheed Aircraft Corp. and National 
Aeronautics and Space Administration, 
followed an FAA order limiting cruising 
speeds on the Electra. The order, im- 
posed 72 hr. after the crash of a North- 
west Electra near Tell City, Ind., was 
issued because of a marked similarity 
between the circumstances of that acci- 
dent and the still unsolved midair dis- 
integration of a Braniff Airways’ Electra 
near Buffalo, Tex. on Sept. 29 (AW 
Oct. 5, p. 28). 

Steps being taken include 
e Northwest Airlines has taken 
three Boeing 377 Stratocruisers 
nally traded to Lockheed for its 
of Electras. A Northwest Electra, 
approximately the same flight time as 
the stricken aircraft, has been sent to 
Lockheed for thorough structural analy 
sis. The Stratocruisers will be used to 
fill schedule gaps expected to result 
from Northwest's new accelerated in- 
spection, maintenance and overhaul pro- 
cedures on the Electra, plus the loss of 
the Tell City aircraft and the one sent 
to Lockheed 
e New performance restrictions on top 
of the cruising speed limitations can be 
expected. Representatives of seven air 
lines operating Electras met last w 
with FAA Administrator E. R. Que 
and Lockheed officials in analytical 
cussions of the airplane. The next 
ith Lockheed 


back 
origi 

fleet 

with 


7. 
ida 
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Quesada met Ww 
behind closed door 
action should be t 
© Lockheed will conduct a re-evaluatior 
program on all theoretical data 
urcraft. NASA will undertak 

tural studies, FAA will 

tensive flight and static tests 

the Electra of the m 
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; to determin 


iKCTI 
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ind 
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uirplane. 

No overt move 


late last week to ground the 


had been 
it was conceded that such dra 
could occur if the resul 
Acronautics Board investiga 


ta 


+ os 


two accidents 
1 step. 

[he speed 
Mar. 20 telegram 
the presidents of airline 
tras in the U.S. effective 
upon receipt of the telegran 
lished a 275 kt. calibrated 


nNnear 
ipp il 


40 


Mach .55, as the maximum normal 
operating speed. Former normal oper 
ating speed was 324 kt. 

During the week, the 
was having only a slight effect upon 
lirline operations, and there were no 
immediate plans by the seven domestic 
itors of Electra fleets to undertake 
major schedule a result of 
the order. Most carriers said the lower 
speeds would add about five minutes to 
each hour of flight, although North- 
west estimated that no more than two 
minutes would be added to each hour 
of scheduled operations 

American said that its flight sched- 
ules would remain in effect without 
change. Western admitted that the 
speed restrictions would add about 17 
min. to its Los Angeles-Minneapolis /St 
Paul schedules but added that the addi- 
tional change of speeds would have no 
noticeable effect upon = shorter-haul 
such as Los Angeles-San Fran 


speed limit 


Opel 
revisions as 


routes 
CISCO 

Carriers operating the Electra on 
domestic routes are American, Braniff, 
Eastern, National, Northwest, Western 
and Pacific Southwest, a California 
intra-state operator. The rule on speeds 
does not apply to foreign carriers operat 
ing the Electra 

The speed order was instituted on 
that a structual failure near 
root due to clear air turbu- 
have been the cause of the 
The lower speed would 
on 


suspicion 
the wing 
lence may 
two accidents 
lessen the effect of such turbulence 
the structure of the Electra’s wings, an 
FAA spokesman said 

Meanwhile, Civil 


stigators at the 


Board 
CCl 


Acronautics 
scene of the 
dark late last w 
the Nort] 

ilthough carly 
Northwest crash 


similarities | 


inve 

in the 

to the iuse of 

Braniff accidents, 
tigation of the 

ed-up some 

the two 


1 in the air 


dent wert 


cither 


close 
Both planes disinte 


ind both planes appar 


ently lost to the midair 
breakup 

There were these differences, how- 
ever. The Northwest fuselage plunged 
in a dive at such speed and with such 
a ground impact that it gouged out a 
crater in the earth approximately 25 ft 
in diameter and 40 ft. deep where it 
exploded and burned for several days 

The Braniff fuselage, however, fol 
lowed a flight trajectory after losing its 
wings that caused it to scatter com 
ponents and parts along its proposed 
flight path. Pieces of the plane were 
found as far as 13,900 ft. from the site 
of the main wreckage 

Both wings of the Braniff plane 
failed in-flight, although the left wing 
ipparently was the first to fail. It broke 
it the inboard third of the No. 2 tank 
whereas the nght wing failed just in 
board of the No. 4 nacelle. On the 
Northwest plane, the nght wing failed 
the fuselage and the inboard 
Most of the left wing remained 
There was evidence of on 
inboard portion of the 
burning 
the 


W Ings prior 


between 
nacelle 
intact 
the left 
Bramff plane 
f the 
break point 

CAB investigators agree that the clue 
to the of the Northwest accident 
probably lies in the study of the wing 
the fuselage now deeply em- 
bedded in soggy carth. In addition to 
the physic il difficulties involved in 
reaching this area of the airplane for 
tudv, Indiana state health authorities 
last week were threatening to seal the 
rater for health protection of the sur- 


unding area even before the investiga- 


fire 
wing 
There was some 


wing of the other plane at 


Cause 


root in 


tion was compl ted 
Unless thi 
hed 


section of the fuselage 
Board investigators feel 
strong that the North 
cident may And, 
en if it reached, possibilities are 
lim that enough of the section 
omplete a partial mockup 
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Inaugurated 


Carrier 
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656 
1.633 
229,943 
157.616 
127,483 
118,282 


Jan. 24, 1959 
Jan. 21, 1959 
Apr 26. 1959 
June 15, 1959 
Sept. 8, 1959 
Aug. 1, 1959 


American 
Eastern 
National 
Branift 
Northwest 
Western 





1959 Electra Performance Record 
On Domestic Trunklines 


Revenue 
Hr. per 
Aircraft 
per Day 


Total 
Aircraft 
Miles 


Aircraft 
I ucls 
Issued 
Gal.) 


Revenue 

Passenger 
Miles 

Operated 


nh) 


10.189.950 
25,187,733 
278,316 
571.072 
017,491 
974,263 


23,772,954 
56.988.084 
7,586,281 
9.708.535 
4 060.927 
4,265,447 


516.293 
919,182 
128,719 
89.031 
87.647 
88.517 
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(AW Feb. 15, p. 35). 


schedules presumably will be resumed. 


piston-engine equipment on the Pacific. 
diplomatic overtones. 


of a Boeing jet transport (AW Aug. 17 





Tokyo-West Coast services, but has suspended these. 
American both stop at Honolulu. Later, when both carriers have jets, n¢ 


, p. 43), but no agreement was reache 


JAL Plans Jet Fleet Expansion 


New York—Japan Air Lines plans to expand its jet transport fleet with three Cor 
vair 880s at a basic price of $3.9 million each. At the same time, Aviation WV 
has learned that JAL is negotiating the possible lease of a Boeing 707-320 from Pan 
American World Airways to enter the Pacific jet competition before the Japan 
carrier's own Douglas DC-8 equipment is delivered. 

Delivery of the three 880s is expected in May or June of next year. They 
scheduled for JAL’s Southeast Asia routes and routes to Europe, with service t 
begin in early summer, 1961, Powerplants are General Electric CJ805-3B turbojet 

The order requires Japanese government permission, which JAL was seeking las 
week. The airline's decision for the 880 followed a recent report by an engineerin 
team that has been studying medium-range jet equipment for the carrier's needs 


Pan American, will not discuss details of the proposed lease agreement, but 
understood to involve a limited time period, probably only through this year. JA! 
expects to begin DC-8 transpacific service in August 

Pan American was operating some nonstop scheduled eastbound flights 


Japan Air Lines and | 


Some pressure reportedly had been brought to bear by the Japanese goverm 
to restrict Pan American's jet operations during the period when JAL is still operat 


The possible jet lease therefore may h 


Japan Air Lines previously had negotiated with Continental Air Lines for 


! 


ek 
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t 








of the fuselage of the 

In the Braniff accident, 
vestigators recognized that 
of certain airframe 
to the investigation and, consequently 
most of the aircraft structure was ship 
ped to a warchouse in Dallas for the 
mockup Such parts as wiring 
bundles, interior furnishing and trim 
were buried at the scene 

Parts were recovered by searching the 
area with troops from Ft. Hood, Tex 
in a line patrol over the land wher 


airplane 
CAB in- 
a mockup 
areas was essential 


tudics 


parts and components fell 


Facts Outlined 


Here are the facts the Civil Aero- 
nautics Board investigation of the 
Braniff accident has produced thus far 
e Aircraft broke up in flight, distribut 
ing components approximately along its 
flight path 
@ One part, a piece of tubing from the 
left hydraulic heat exchanger, was 
found 13,900 ft. upstream from the 
main wreckage. Proceeding from the 
tubing to the site of the main wreckage, 
these major components were found 
No. | propeller and gear box, left wing, 
No. 4 powerplant, left outboard stabi- 
lizer, right outboard stabilizer and nght 
outboard wing. Main wreckage con 
sisted of fuselage, tail, inboard right 
wing and No. 3 powerplant 
e Two impact craters and the wide dis- 
tribution of fuselage panels at the main 
site indicated an in-flight breakup of 
the fuselage, although this apparently 
occurred at a very low altitude. Com- 
plete demolition at the two craters gave 
evidence of heavy impact forces, there- 
fore high speed. 
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e In-flight fire was 
treme inboard portion of th 


heat damage to w 


connne 


causing 
the left side rear of the tra 
ind smoking the left rear fu 

@ No. 2 fuel tank showed no in 
of internal 


] | v Po te were 
the planking fragments w 


pressure or exp 
smoked in a random pattern 
© Left inboard leading edge, 
planking and rear spar showe 
left wing failed at the inl 
of the No. 2 tank in upwar 
ind nose-up torsion. The relat 
fragments of the upper pian 
dicated a strong probability 
left wing failed during a high 
load 
e Right wing failed in flight 
board of the No. 4 nacelle in 
nation of nose-down 
‘ ey 

Other right wing dan 
confined to ground impact 
e Left stabilizer leading edg 
secniously damaged by wing 
terial prior to stabilizer failure 


e Right stabilizer failed a 


torsion 
lo ids 


l 


passing thror 


a heavy object 
front spar and the box ribs 
e Vertical rudder and _ tail 
subjected to no in-flight damag 
the exception of light impact 1 
the fin leading edge 
e Only ground fires occurred at t 
wing and the No. 4 powerplant 
Meanwhile, the Navy is maint 
close liaison with the FAA in 
vestigation of the Electra crash 
cording to Vice Adm. Robert 
deputy chief of naval operations f 
The P3V, a military adaptation 


Electra for anti-submarine patrol 


cone 


is in the Navy's procurement program, 
and Pirie has said that the results of 
the FAA investigation will determine 
whether the Navy will “beef-up or 
terminate” the P3V program. 

The Navy called for heavier structural 
material and thicker sections in the 
P3Vs, but the Navy emphasized that 
strengthening of the aircraft was under- 
taken only because of the additional 
stress the aircraft are subjected to in 
military maneuvers. 

The Lockheed Electra has undergone 
some difficult shakedown problems 
since it was first introduced into 
scheduled service by Eastern Air Lines 
Jan. 12, 1959 (AW Jan. 19, 1959, p. 
35). 

During the spring, excessive vibra- 
tion resulted in a modification calling 
for a change in the engine thrustline 
from its former position of one de- 
gree nose down below the fuselage ref- 
erence line to a tilt-up position of two 
degrees above (AW May 4, p. 47). 

During the summer, Eastern experi- 
enced wing skin cracks on seven Elec- 
tras and Western on one Electra. It was 
determined that the cracks were caused 
by tension loads in the skin resulting 
from vertical loads on the landing gear 
being transmitted to the wing skin. Skin 
racks on a Lockheed test Electra re- 
ulted from an excessively hard landing 
vhich was caused by the throttle be- 
ing inadvertently moved into the Beta 
range while the airplane was still air- 
borne and making a maximum rate of 
lescent landing 

Skin cracks were eliminated through 
the installation of a chord-wise reinforc- 
ng strap approximately 4 in. wide and 
42 in. long over the mb fore and aft 
of the point where the cracks occur 
There have been no reports of skin 
cracks since 


Braniff Files Suit 
Against Curtiss-Wright 


New York—Braniff Airways last week 
filed a $3,750,000 negligence suit 
iainst Curtiss-Wright in a federal dis- 
trict court here on charges that the 
manufacturer had failed to use reason- 
able care in the design and selection of 
material in an engine powering a 
Douglas DC-7 which crashed near the 
Miami airport on Mar. 25, 1958 (AW 
Jan. 26, 1959, Pp 40) 

Braniff charged that, before the 
crash, the plane’s No. 3 engine caught 
fire because of this negligence. The suit 
contends that, prior to the crash, 
Curtiss-‘Wnght “had become aware of 
certain defects in the manufacture, de- 
sign and construction of engines of the 
same type as No. 3, but negligently 
failed to notify Braniff of such defects 
and as a result, these defects con- 
tributed to the crash.”’ 





3,000 POUNDS THRUST —> 436 POUNDS WEIGHT —> x 
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New Pratt & Whitney Aircraft JT12 jet engine is built around proven design concepts 
for high thrust to weight ratio, ruggedness, reliability and low maintenance. 

The JT12 delivers heavyweight thrust in comparison to the light weight of the 
engine itself. At maximum cruising speed the thrust specific fuel consumption is 
only .890. A new jet engine designed on a proven principle, the JT12 is an 
axial-flow, medium-pressure-ratio turbojet. Behind the JT12 stands all the research, 
manufacturing and testing facilities that produced the renowned Pratt & Whitney 
Aircraft J-57 and J-75 designs—the new standards of aircraft engine reliability in 
commercial jet transportation. Because of the sound basic design of the JT12 and its 
relatively simple construction, it’s an outstandingly reliable and easily maintained engine. 
The JT12 now powers such aircraft as the Lockheed JetStar transport, the North 
American Sabreliner and the Canadair CL-41 military trainers, and two U.S. Army 
drones. Today, the JT12 is establishing new flight performance records of its own. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 





Dallas-Ft. Worth Airline Pilots 


Criticize Love Field Facilities 


Dallas, Tex.—Members of Airline 
Pilots Assn. councils operating in the 
Dallas-F't. Worth area last week sup 
ported a letter signed by “900 ALPA 
pilots residing in the Dallas-Ft. Worth 
areca” who strongly criticized approach 
and landing facilities at Love Field 

Main target of attack in the letter 
was lack of a “Configuration A” center 
line approach lighting system (see p 
108) on Love Field’s 7,750-ft. instru 
ment runway. Pilots termed as “‘ridicu 
the fact that “today at Love Field 
still operating with the anti- 
quated left row approach lights, 2,700 
ft. in length,” and term as “fortunate” 
that thev as an all-weather alter 
native Amon Carter Field, midway be 
tween Dallas and Ft. Worth 

According to airline pilots, Dalla 
viation officials responding to quer 
about the letter have been intimating 
that it did not represent a majonty 
opinion of ALPA membership in this 
areca 

In rebuttal, members of 
representing airlines operating im this 
area quickly approved resolutions indi 
cating that views expressed in the let 
ter were backed by rank and file opinion 

A survey of pilots in the area also 
indicated that they plan to keep the 
issue alive. The letter also was sent to 
FAA Administrator Elwood P. Quesada, 
Sens. A. S. (Mike) Monronev and Lyn 
don Johnson, and L. C. Elhott, FAA 
regional administrator, ALPA President 
C. N. Saven and other parties 


lous 


we ire 


have 


councils 


Safety Improvement 


The airline pilots’ letter notes that 
they do not consider Love Field as un 
but that operational safety could 
be greatly improved. It points out that 
airline pilots, aware of Love Field’s fa 
cilities, simply proceed to an alternate 
ficld, usually Amon Carter, when ceil- 
ing and visibility conditions go below 
the minimums allowed by the “anti- 
quated approach light facilities.” 

American Airlines has a 300-ft. and 
thre quarter-mile company minimum 
for the Boeing 707 jet transport on 
straight-in approach to Amon Carter, 
a 400-ft. and one-mile minimum for 
Love Field. Amon Carter's instrument 
runway contains a standard centerline 
high intensity system with stroboscopic 
flashing lights and paint markings for 
runway visual range permitting landings 
with 2,600-ft. forward visibility, with no 
requirement on cloud height above the 
ground 

So far, since the start of the 707 serv- 
ice into Dallas last summer, approxi- 
mately a dozen landings have been made 


sate, 
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Shorter Runway 


Pilots also are critical of the 
Love Field’s instrument runwa 


800 ft 


point out that a new parallel 
approximately 8,000 ft. long, 


for installation at Love Field next 
short of 


mer, also falls 
minimum length. 


the 


“We beg 


shorter than Amon Cart 


\ 


however, to bring the existing instru- 
ment runway up to minimum national 
standards, before building another run- 
way that will also not meet the require- 
ments for all modern facilities,” the 
pilots’ letter states. 


Not Critical Factor 


In rebuttal, Dallas officials contend 
that experience indicates that the 
length of the instrument runway has 
not been a critical factor on the com- 
paratively short-haul Dallas-New York, 
Dallas-Chicago and Dallas-Los Angeles 
and San Francisco jet services because 
the airplanes are operating considerably 
below takeoff weights required for the 
longer New York-West Coast and trans- 
itlantic flights. They also feel that tech- 
nical improvements, such as additional 
power slated for American’s fleet of 
707s and advent of the lighter Boeing 
720, will make runway extensions un- 
necessary. 

That this does not match up with 
FAA thinking is indicated in that 
wency’s recent refusal to approve a 
$2.8 million grant to Love Field for 
construction of the parallel runway. 
Among the reasons are that the agency 
felt that its length did not meet its 
requirements on the ultimate indicated 
need for this location. Local Dallas 
supporters claim that they will, if neces- 
sary, proceed with building the new 
runway with money raised by revenue 
bonds supported entirely by airport 
income 


r Te 
rAI Will Lease DC-8s 
For New Pacific Routes 

Paris—TAlI, privately-owned French 
irline, will lease two Douglas DC-8 tur- 
bojet transports from another private 
French carrier, UAT, to begin jet serv- 
ice between Paris and New Caledonia in 
July 

TAI is receiving the first of three 
DC-8s it has on order in June, with the 
balance scheduled for delivery in May, 
1961. However, TAI is renting the 
UAT DC-8s so that it can begin service 
on its newly awarded route through 
Sydney to New Caledonia from Paris 
(AW Mar. 7, p. 344) as soon as possi- 
ble. 

The jet service will be extended to 
lahiti, Honolulu and Los Angeles from 
New Caledonia when the Tahiti airport 
is completed, probably sometime this 
fall 

In the meantime, DC-7s will serve 
the New Caledonia-Los Angeles seg- 
ment of the route. 

UAT reportedly has 
DC-8 does not fit its Franco-African 
route pattern but, beyond the TAI 
rental agreement, it has made no an- 
nouncement as to the disposition of 
the two aircraft. 


decided the 
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JET LINER COMFORT... 


Ed 





To create home-like comfort : tn ifacturers of today’s jet 
passenger liners faced count new challeng and solved them in an 
amazing number of cases with versatile STAFOAM urethane. Whether 
ised for insulating, bonding, pad or sealing, for transparent window 

foamy chair cushions, the plus-properties AFOAM provide the 
superior service essential to Space Age materials. You, too, will find a new 
limension of material technology in miraculous STAFOAM. Take your 
next product problem to the llander R & ID Laboratories, American 


Latex Products Corp 


S 


Stafoam applications: 


1. INSULATION OF GALLEY FOOD CHAMBERS 2. WALL PANELING THROUGH- 
OUT SHIP 3. POLYRUBBER DOOR GASKETS 4. FOAM CORE IN DOORS 
5. WINDOW GASKETS 6. SEAT CUSHIONING (HARDMAN DIVISION) 7. FLOOR 
8 MATS 8&8. CARPET UNDERLAY 9. LUGGAGE RACK SHOCK PADDING 10. FOOT 
” ali RESTS 11. POLYPOT WINDOW “GLASS” 12. STABOND ADHESIVES FASTEN 
A METAL GALLEY AND SEAT COMPONENTS 
Newest jet aircraft use stronger-but-lighter STAFOAM in many 
forms to provide passenger comfort and protection 


AMERICAN LATEX BRANCHES: SAN FRANCISCO stafoam Py 


42 Gough St.; SEATTLE, 2231 Sth Ave.; DALLAS, 1300 made by AMERICAN LATEX PRODUCTS CORPORATION, Hawthorne, Calif 


ae ty HOUSTON, 401 Velasco; OMAHA, 3304 and the parent company, THE DAYTON RUBBER COMPANY, Dayton, Ohio 
. ve. 


STAFOAM RIGID STAFOAM FLEXIBLE POLYRUBBER POLYPOT DAYCOLLAN 

Thermal insulation Aircraft & conveyance seating Personnel shock padding nstrument potting sear, roller bearings, O rings 
Acoustic dampening Commercial cushioning nstrument & motor mounts rystal clear windows & mitris, nstrument & control knobs 
Foam core construction Shock padding (high hysterisis) Elastomer coupling Control knobs & accessories nstrument scope boots 
Helmets and liners Clothing insulation & liners Oxygen hose and masks Electronic encasing Airless wheels & tires 
Packaging & flotation Air & liquid filtering Nindow and hatch gasketing Applicable hardware Applicable hardware 


b 











Airline Traffic—January, 1960 


Revenue No 
Revenue Passenger load U. S. Mail Express Freight Total Revenue to 
Passengers Miles Factor Ton-Miles Ton-Miles Ton-Miles Revenue Available 
(000) % Ton-Miles Ton-Miles 





DOMESTIC TRUNK 
American 655,132 508 , 492 
Braniff 175,032 81,206 
Capital 273,626 118,590 
Continental 111,755 786,058 
Delta 267 , 572 148,884 
Eastern 698,054 390,822 
National 145,513 103, 836 
Northeos! 103,758 50 , 666 
Northwest 158,984 125,301 
Trans World | 403,702 368,085 
United 525,367 352, 187 
Western 151,44) 87 , 261 


1,931,318 996,102 8,250,836 60,043,782 57 
329,633 71,475 533 , 208 8,816,413 48 
445,946 234,435 368 , 252 12,425, 889 47 
172,118 23,304 298,914 8,708,572 42 
397 , 571 277 , 692 1,174,047 16,194, 167 49 

1,120,960 513,963 1,483,073 40,843,073 40 
333,842 77,355 576,046 11,073,533 46 
121,036 35,885 170,109 5,197,049 44 
588 , 586 281,290 1,401,223 14,319,534 50 

1,683,716 787,996 2,846,892 40, 580, 669 55 

2,174,532 785,485 5,234,458 42,028 , 827 56 
326,70! 98,259 291,188 9,078,540 54 


WOGoes-sreene 
@evewnowvownov vo 


INTERNATIONAL | 
American 10,819 11,515 
Braniff 3,809 7,127 
Caribbean Atlantic 31,902 2,273 
Delta 2,858 3,996 
Eastern 35,245 52,784 
Mackey 10,542 1,948 
Notional 4,773 3,720 
Northwest 14,971 24,744 
Pan Americen 
Aleska 3,767 3,937 
Atlantic 82,480 121,052 
Letin America 16,715 138,125 
Pacific 29,412 102,760 
Panagre 10,294 15,267 


230 153,518 1,351,396 67 
110,654 904,278 38 

6,264 248,075 61 

40,833 486,455 42 

133,811 5,599,055 47 

4,272 214, 856 45 

11,112 409, 161 45 

758,409 4,585,525 47 


eceaeoneoewso 
— 
evownwonvo 


101,418 561,449 41 
3,066,741 17,043,232 54 
4,018,851 18,156,363 64 
1,667 , 367 13,955,446 57 


494,755 2,217,508 | 60 


eeanwu 
2wvowo-— 


Resort 3,241,322 3,241,322 | 80 
Trans Coribbeon* 

Trans World 15,492 46,683 74) 1,043,357 6,963,735 | Ay 
United 6,011 14,960 , 828 78,629 1,729,999 | 61 
Western $5,520 8, 583 , 86 13,078 | 923,759 81 


ooew 


LOCAL SERVICE | 

Allegheny 34,394 6,129 
Bonenta 19,813 5,009 
Central 11,728 2,414 
Frontier 25,032 6,636 
Loke Central 16,515 2,590 
Mohewk 42,308 8,283 
North Central 70,817 12,536 
Orork 35,820 6,344 
Pacific 36,510 8,440 
Piedmont 30,924 6,748 
Southern 21,341 3,893 
Trans-Texes 22,271 5,363 
West Coast 


28,733 647,951 
8,792 498,831 
7,671 247 ,613 
58,738 730,516 

271,286 
18,413 838,898 
27 , 876 1,328,181 
26,053 667 , 876 
5,789 829,197 
13,155 683, 568 
12,900 410,019 
34,119 575,454 


~N"“enOocoeH eCouwvso 
~ an 6Oogeeedos 


HAWAIIAN 
Alohe ; 5,714 310,134 
153,811 895,616 


Hawaiian 


CARGO LINES 
AAXICO ; 5,774,525 5,774,525 
Aerovias Sud Americena 558,250 558,250 
Fiying Tiger } 7,217,950 10,099,922 
Riddle 
Dome tic | 1,406,141 1,445,844 
Ovirseas ? 480,978 488,082 
Seaboard & Western 2,067 , 882 3,356,033 4,636,012 
Slick 1,276 5,988, 669 6,460,380 


HELICOPTER LINES | 
Chicago Helicopter 19,239 1,0 32,589 
Los Angeles Airways 2,92) : 2 16, 496 | 
New York Airways 9,524 t, ! 704 22,390 | 


ALASKA LINES 
Alaska Airlines | 9,355 9,248 60 
Alaske Coastal | 2,507 297 55 
Cordova 1,143 212 35 
Ellis 3,513 229 53 
Northern Consolidated 1,154 358 31 
Pacific Northern 6,803 6,289 35 
Reeve Aleutian 907 896 27 
Wien Alaska 1,355 392 24 


309, 150 1,271,132 

3,600 37,697 
30, 533 54,688 

1,366 26,514 
33,728 102, 824 
311,035 999,253 
88,183 227 , 635 
65,677 138,385 


2s2co-nNW-O WwW 
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* Not available. 
Compiled by AVIATION WEEK from Airline Reports to the Civil Aeronautics Board 
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LUFTHANSA introduced its first jet service on the North Atlantic route on Mar. 17, with the Boeing 707-420, of which it has five on 
order. The last is scheduled to be delivered in spring 1961. The jet transports also will be used later on for extensions of Lufthansa’s 
long-range network to other parts of the world. The 707s will be based at Frankfurt/Main. 


Lufthansa Gains Despite 1959 Deficit 


By Edith Walford 


Cologne—Lufthansa German Airlines 
faced with its biggest deficit since 
postwar comeback, 1s looking to 
recently inaugurated Boeing 
jet servi n the North Atlantic 
major n toward financial rece 

Despi its 1959 loss ‘ 
pected to total about $10 million, Luf 
thansa peration last vear howed 
across-the-board improvements 

] 





Pp ). In addition, the airline 
to solving the I bl 
Lufthansa official 

cause f the larg 

@ Trafic diverted by 

jet servi perated by compe 
@ Unfavorable cabotage posit 


respect to foreign Carnet partict 
Scandinavian Airlines System (SAS 
@ Fare cuts by Panair do Brasil 
Acrolineas Argentinas on Europe-S 
America routes 
@ Ten-year lead of its competitors on 
most major routes 
Che price- wal ith At 
lantic wa 
ratincation of an ry] 
the two South Am 
members of the Internatio1 
port Assn. and Lufthansa began Bocing 
707 rvice carlicr this month \l 
though negotiations between Lufthansa 
and SAS on cabotage broke off in dead- 
lock earlier this month, the German 
carrier till hopeful of improving its 
cabotage position with re pect to SAS 
LUFTHANSA German Airlines’ pilot training school at Bremen has a fleet of nine de Havil- rhe company was able to cover $5 
land Chipmunk trainers in addition to two twin-engine Beech Bonanzas and three Saab of the previous vear's loss amounting to 
Safirs. Current enrollment is 120 pilot students. 32 million DM (about $8 million) out 
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of earnings, compared with only 54% Recent growth is shown ibly only partly be written off and the 


of the 1955 deficit, the first full year remainder met out of credits from U.S 


of the company’s postwar activities. 1958 95 bert: banks. German government approval 


» OSC tr . she . Revenue miles flown 14.2 mil. mil . ' “ P . L 
But the 1959 deficit, the highest since — Bevenve miles fown aE for the proposed financing of the proj 
ect was granted in principle last month, 


Lufthansa’s re-establishment in May- Passenger miles ovoil 
but details have to be worked out. 


4 bl 775.8 mil 
June, 1954, will have to be met in the  pevenve posengers a 

acarried $50,114 Lufthansa also plans to extend its net- 
levenve passenger miles 412.5 mil 


form of special grants by the West 
German government, which controls Cargo ton-miles 7.0 mil. 10.0 m work this year to San Francisco, and 
87% of the company’s capital. Only “*'orm tet sibs probably from the already existing Far 
the remaining 13% will be borne by With the delivery in spring Eastern route to Bangkok-Hong Kong- 
private shareholders. the last of nine Vickers Viscount lokyo, but final dates for inauguration 
¢ Burden of maintaining personnel and Lufthansa ordered, the compa of extensions have not been fixed. 
equipment in nine large German air- able to extend its European I The company is waiting for the Air 
ports to which a tenth in West Berlin, to Athens, Barcelona, Geneva, Milat Union partnership to come into full 
Nice and Stockholm. The \ t operation. This should automatically, 
were also used on routes to Turke eliminate many of the disadvantages it 
Lebanon, Syria and Iraq has lately suffered in competition with 
During the peak summer t some of its future Air Union partners. 
period, Lufthansa flights to N Major advantages expected by Lv*‘'- 
were stepped up to 16 a week hansa from this pooling of interests are: 


for which plans are under way, may 
soon be added. The company argues 
that it would be in a better competitive 
position if Germany’s air trafic source 
could be confined to at least one or 
two airports 


Lufthansa points particularly to the ing seats available on this run © Reduction of over-all costs. 
severe competition it is suffering on its compared with the previous © Coordination of flight schedules. 
own national network from KLM and Although some of the Douglas | 3 @ Common sales organization. 
Swissair, but especially from SAS. Fig- aircraft still in service on short e Simplification and standardization of 


within Germany were replaced air fleets. 


ures recently published in Hamburg 
show that the Scandinavian airline ac vair Metropolitans during last I On Jan. 1, 1960, Lufthansa’s total 


counts for 50% of all scheduled inter- Lufthansa was unable to in t staff numbered 7,500; pilots, flight en- 
national flights, and all other foreign passenger load factor on t gineers, radio operators, navigators and 
airlines for another 380 services, through appreciably air hostesses together numbered 742. 
Germany. For example, KLM has been Major addition to the air] 
able to increase its flight frequencies to structure last winter was the . : 

. ' . f ao La 
or through Germany from 66 in the tion on Nov. | of two weekly S ; CAB Investigating 
summer of 1955 to 90 last summer; Constellation flights to Ror 7 : 
| Ss “ | Fares to Puerto Rico 
Swissair during the same period from 59 = Karachi-Calcutta-Bangkok I 
to 66 and Sabena from 57 to 7] route which Lufthansa share Washington—The Civil Aeronautics 

tends to develop together with it t Board has ordered an investigation of 


First Agreement Union partners, Alitalia and Air | fare increases between New York and 


The first agreement between the ind also with TAI, which ha San Juan 
governments of both countrics wa iting flights to South \ Pan American World Airways and 
igned in January 1957. At that time Lufthansa’s present { I'rans Caribbean Airways have filed 
it was based on completely unrealistic nine Vickers Vis proposals with the Board to increase 
and unrelated considerations, Lufthansa heed Super ¢ New York-San Juan thnft fares from 


savs, such as the high volume of good Lockheed Super ynstell ' $45 to $52.50 and cancel reduced mid- 
5 5 


exported from Germany to S indinavia nin 1 


re 
Convair Metropolitan t week round trip fares on 17 day excur- 
compared with a much smaller quota Douglas DC-3 freight carrier ion tickets. Eastern Air Lines filed a 
vice versa. The then still young and Iwo of the four Super ¢ tellat proposal for cancellation of the reduced 
1649s are pi being t round trip excursion ticket. Pan Amer- 
line had little say in the agreement into cargo carriers at the Lockl ican also filed proposed surcharges of $5 
finally signed and had to submit to craft Service plant in Ont on turbojet flights from Miami to San 
political and commercial pressure Deliver the first of these 1 t juan and $8 on New York-San Juan 


This first postwar agreement be in June econd in Jul jet flights. 
tween West Germany and Scandinavia ‘They will go into service im t Commonwealth of Puerto Rico filed 
is due to expire on Mar. 31 this year nstop run from Frankfurt, M | complaint with the Board, charging 
The entire situation is now under r cv [ ix times w t the increased fares, reduced rate can- 

hat introduced it t jet —_cellations and jet surcharges would “un- 

North Atlant t dermine the Board’s regulatory powers” 
th Boeing 7 t because of the pending Puerto Rico 
I'are Investigation since the lawfulness 

f all New York-San Juan fares would 

Bonn, were suspended for a period and depend on the decisions in that investi- 
are now being resumed » gation. The Puerto Rican government 

While Lufthansa is endeavoring to ngs v be based a t lso said the increases would be unrea- 
olve its ere financial problems, its sonably high and urged the Board to 
share of total air trafic is steadily im I preserve the status quo. 
proving From carrying 46% in 1958 if ommodate the t In its order of investigation, CAB 
of total passengers carried by all ait ddition, Lufthansa r t suspended the proposed increases and 
to 5% in cided vy four Boeing reduced-rate cancellations until June 
1959. With 68,000. passengers carried ports a ist of about 12 and prohibited changes in the fare 

begin t! 9 structure on New York-San Juan routes 


on scheduled and 3400 on nonsched each, d 
uled flights, Lufthansa now takes second ‘These aircraft are to be em] before then. Pan American jet  sur- 
lace among all non-jet operators on South Americat charges were not included in the sus- 


the North Atlantic route. stern rou The price 


struggling re-established German ai 


view with special emphasis on the fre 
quency with which Lufthansa may land ¢ 
in Scandinavia. The new negotiations, 7, Wi 
started last December between Sweden 


ind the West German government in 


lines, it increased its share 


pension and investigation 
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now reaches 6,810 lb thrust dry, over 6:1 thrust/weight ratio... 
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NCE BY BRISTOL SIDDELEY 


The design philosophy behind the Orphe us family 
engines was based on two conflicting requirements 
extremely light weight and exceptional reliability 
That these requirements were successfully reconciled 
is shown by the fact that the Orpheus has been speci 
fied in five countries for no fewer than 14 distinct types 
of aircraft, six of which are already flying. The Orpheus 
is undoubtedly the most advanced medium-thrust 
turbojet engine in the world and the latest version, the 
B Or 12, has more than twice the thrust of the original 
Orpheus which first flew in 1955. 

The Bristol Siddeley Orpheus B Or 12, like the earlier 
versions, achieves its outstanding performance through 
basic simplicity of design. Producing 6,810-lb thrust 
dry (8,170-lb thrust with simplified reheat), for a 
weight of 1,100 lb, the B Or 12 has a very high thrust 
weight ratio of over 6:1. This is combined with a good 
specific fuel consumption (0.933 lb/Ib/hr at maximum 


continuous rpm, sea-level static conditions), very 


we! 
a 


« 


compact dit 81.4 in from intake flange to 
exhaust flat diameter), and minimum ser- 


vicing re quire! 


Omnipresent Orpheus. The Orpheus family 
has a far wid f applications than any other 
vero-engine rhe design has been proved by 
a remarkable if trouble-free operation and 
various Orphy power aircraft ranging from 
trainers and ¢ transports to research aircraft 

fighters. The last category in- 
NATO’s standard strike fighter, 


SOS (show n abov e). 


ind lightweig 
cludes the F 
powe red by t 

The Orphe 


well as Great i 


production in India and Italy as 
and will shortly be built in 
information, please write to:— 


Limited, 200 International 


Germany. F‘ 
Bristol Aero 
levation Build Vontreal 3. Canada, 


Telephone: { 46 471. 


ns = wonsror SIDDELEY ENGINES LIMITED 





LAKE CENTRAL AIRLINES orders 
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to bring its passengers 
the fastest scheduled local 
service in America 


Lake Central Airlines starts its second decade of service 
in the Great Lakes-Ohio River Valley area by taking a 
giant step into the jet age—ordering five Allison Prop-Jet 
Super Convairs for delivery starting in late summer. 


Lake Central’s Board of Directors has also taken an 
option on 10 additional Prop-Jet Super Convairs from 
General Motors’ Allison Division — which promises con- 
tinued improvement in passenger service for years to come. 
Allison Prop-Jet Super Convairs are standard 340/440 
aircraft modified to use Allison 501 Prop-Jet Engines 
and Aeroproducts Turbo-Propellers. In addition to 
conversion from piston engine to Prop-Jet power, the 


ILLISON PROP-JET POWER [iM 


JET POWER 


modification program includes new nacelles and other 
airframe changes, which bring the aircraft up to 
thoroughly modern jet-age standards. The conversion 
work is performed for Allison by PacAero Engineering 
Corp., a subsidiary of Pacific Airmotive Corp., Santa 
Monica, Calif. 

When these 350-m.p.h. airliners enter service, Lake 
Central will offer its passengers the fastest scheduled local 
airline service in America. 

The line’s passengers will travel in planes far quieter, 
more vibration-free and more comfortable than any 
piston-powered airliners serving any other local carrier. 


And they'll ride in fully pressurized, completely air- 
conditioned 52-passenger aircraft that will get them to 
their local destinations far sooner, far more rested and 
relaxed than ever before. 

An airline is as good as its service to passengers — and 
Lake Central is making certain its service is the best. 








Passengers Enplaned in Latin America 


By U.S. Flag Carriers in 1959 





Carib- Delia Eastern Mackey Netione! Penagre Pan Western Total 
bean American 





Antigua, &. Johns 8.W.1 
Antotegeste, Chile 
Arequipa, Peru 

Arica, Chile 

Asuncion, Paregvey 


Belboo, C.Z. Peneme City &.P. 
Berbados, Bridgetown, 8.W.! 
Berranquilla, Colombia 

Belem, Braxil 

Bimini, Bohames 

Begote, Celombie 

Buenos Aires, Argentine 


Celi, Colombie 
Cemegvey, Cube 
Cereces, Venervele 
Cayenne, French Guiene 
Civded Trujille, Dom. Rep 
Cochebembe, Bolivic 
Concepcion, Belivie 
Cvence, Ecvedeor 
Cureceo, Neth Antilles 


Georgetown, British Guiene 
Gvuedeloupe, French West indies 
Guetemale City, Guetemele 
Gvoyeqvil, Ecvedor 


Hevene, Cube 
Kingston, Jemeice, 8.W.! 


le Pex, Bolivie 
Lime, Perw 


Managua, Nicoregve 

Mente, Ecveder 

Meroceibe, Venervele 
Martinique, French West indies 
Merida, Mexico 

Mexico City, Mexico 

Mentege Bey, Jomeice, 6.W I 
Montevideo, Uruguey 


Nesseu, Bohemes 
Orvure, Bolivie 


Peremeribo, Surinam 
Pert Aw Prince, Heit 
Perte Alegre, Braxil 
Port of Spain, 8.W.1 
Puerte Sverer, Bolivie 


Quite, Ecveder 


Rie de Janeiro, Brexil 
Robeore Bolivie 


St. Mearten, Neth. Antilles 
Sen Ignacio, Bolivie 
Sen Jose, Bolivie 
Sen Jose, Coste Rice 
Sen Setvedor, El Selveder 
Sente Cruz, Bolivie 
Sentiego, Chile 
Seo Povie, Braxil 
977 
336 | 
5,121 


Telere, Perv 
Tempico, Mexico 
Teguicigeipe, Hond 








West End, Bahemes 11, 288 ; 11,288 


Totals , ves 45,302 %,608 3,681 | 32,787 | 24,473 | 56,299 39.165 130,700 520, 27,743 916,799 





Source: Civil Aeronautics Board Carriers Form 41 
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AIRLINE OBSERVER 


> American Airlines has abandoned hopes for short field modification on its 
current generation Convair 600 jet transports, first of which is scheduled for 
delivery early next year. The airline, while expecting the 600 to more than 
meet performance guarantees, had sought further improvements through 
such possible devices as boundary layer control (AW Jan. 25, p. 41). The jet 
probably would operate out of such airports as La Guardia Field and Ameri- 
can had hoped for a greater margin in stalling speed and short field airport 
characteristics. However, the modifications appear impracticable at this stage 
of development of the airplane, which is expected to fly this spring. 


> Proposed plan to place air traffic controllers under a number of military 
tvpe regulations is making no headway Federal Aviation Agency was 
under congressional instructions to submit a proposed plan to Congress 
by Jan. 1 but was unable to meet the deadline and requested a postpone- 
ment which was granted. Purpose of the proposal was to permit closet 
integration of civil and military air traffic control activities and to ensure 
a strong and experienced cadre of controllers in the event of a national 
emergency. Original plan, which for example, would subject controllers 
to overseas assignment and require six months notice prior to resignation, 
has been watered down substantially but still faces a number of legal 
hurdles. Even the constitutionality of the plan has been challenged 
> Trunkline available seat miles declined from 4.04 billion in January to 
3.79 billion in February. However, the February total represented a 14.4% 
increase over the 3.31 billion available seat miles generated by the trunk- 


lines during February of 1959. 


> Acroflot has finally begun nonstop proving flights between Moscow and 

Khabarovsk with four-turboprop Tu-ll4s. Russia’s Tu-l]1]4s, which wer 
pro] 

originally slated to go into scheduled service last fall, are now scheduled for 

regular trans-Siberian service this spring 


> Pilot’s role in future supersonic jet transports may become that of a 
supervisor or monitor rather than a direct controller of vehicle’s flight path 
and powerplant, with greatly increased use of avionics to perform routine 
functions automatically, FAA Administrator E. R. Quesada told a recent 
meeting of the Electronic Industries Assn. Although such automaticity 
will come in stages, the entire flight from takeoff to landing may ultimately 
be controlled automatically, Quesada predicted. This will challenge the 
industry to provide extremely reliable avionic equipment, he added. 


16 in January, 
n September 


© Airline bomb hoax incidents totaled 
John Marshall Butler (R.-Md.). Betw 
ber, 1959, reported bom! lir 
142. Sen. Butler has introdi legi 
convicted bomb hoaxers of a $5,000 fine or five 
penalty is $1,000 or one year; in jail or both 


1 penalty 
in jail or both 


> Export-Import Bank of Washington will finance the sale of four Douglas 
DC-8 turbojet transports to Alitalia. The seven-and-one-half-year loan 
of $13.7 million will be disbursed to Istituto Mobiliare Italiano for use 
by Alitalia to buy the airframes which will be powered by Rolls-Royc« 


Conway bypass engines. 

> International Air Trans] xroposed resolution that no m 

uirline shall honor cred ] transportation other t 

Universal Air Travel Plan ca r member's credit card has been disapp1 
vil ronaut ird on grounds that t esolution violate 


} 


eecist ra r | 
il iV) Lilt ¢ 0 


In proposing th olution ipporting carriers argu 
+} + } 


he additional costs of ubstantial, w 


not generate new trafic and would call for an increase in working capital 
ind in the cost of financing Board found that the 
+ } . ”? 


resolutions “amount to 


> Middle East Airlines has purchased a fleet of four de Havilland Comet 4C 
aircraft powered with Rolls-Royce Avon turbojet engines for delivery begin- 
ning late this year. 








SHORTLINES 





> Flying Tiger Line has received all- 
cargo contracts from the Military Air 
l'ransport Service totaling $1,081,000 
to fly 33 transatlantic and transpacific 
flights during March and April 


> KLM Royal Dutch Airlines is sched- 
uled to begin transatlantic Douglas DC 
8 turbojet transport service on Apr. 16, 
with one flight a week. On \pr 27, the 
uirline will start flying three weekly non 
stop round trips from New York to 
Amsterdam and, on Mav 15, will in 
crease the DC-S service to a dailv basis 
By the end of the summer, KLM hopes 
to have 14 round trips per week on the 
Atlantic route. On July 13, the Dutch 
carrier will place DC-8s on its Amster 
dam-Montreal-Houston route on a two 
round trips per week basis 


> Lufthansa German Airlines has been 
varded an amended foreign air carrier 
permit by the Civil Aeronautics Board 
to serve San Francisco in addition to 
rk and Chicago. Flights orig 
Germany and stopping in 
ropean cities will fly the At 
p in three Canadian points 

nate in San Francisco 


> National Airlines was scheduled to 

sume daily Douglas DC-7B nonstop 
flights from New York to Havana fol 
lowing a two-month cutback because of 
1 drop in vacationists desiring to go to 
Cuba. The carrier has been operating a 
reduced wi kend schedule 


> Pan Amcrican World Airways will be- 
ng the new Brazilian capital of 
ia on Apr. 3 on a two flights per 
basis. Brasilia will be included on 
American New York 
Janciro, Sao Paulo, Montevi 
An oute. Initially, the air] 
th Douglas DC-7B 
ng turbojet equipment a 
mprovements can be mad 
iro. Pan American, begi 
will add Lisbon, Bar 
» its route from New Y 
using turbojet equipment 
be two flights per week until 
n the frequencr i hed- 
elerated to thre 


P Southern Airways’ t 
the period July 
1 by Civil Aeron 
30) if Ss] ; 
month after De : 
ed that Southern be 
latar of 56.10 cents to be ap- 


plied to the scheduled revenue miles 
flown during the month, or 13,500 mi 
times the number of days in the month, 
whichever is lower 
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General Motors 


Blocks Heat Hor lLiockh 


VERSATILE NEW JET-POWERED 
ELECTRA SPECIFIES HARRISON 
FOR CRUCIAL OIL COOLING! 


Harrison throttles the heat on Lockheed’s Electra! Boring swiftly 
upward to 25,000 feet . . . cruising at over 400 m.p.h. . . . this popular 
airliner relies on Harrison heat exchangers to maintain safe, 

efficient oil temperatures on its four Allison prop-jet engines. 
Guarding vital operating temperatures on today’s advanced aircraft is 
a Harrison specialty. Harrison's long experience and research in the 
heat-transfer field assure complete reliability . . . peak 
temperature-control efficiency under the most severe operating 


conditions. If you have a cooling problem . . . look to the leader. 
Harrison Aircraft Of Coolers 
—A Quality Product of 
General Motors Research, 


Look to Harrison for the answers! 


GM PRODUCT RELIABILITY... THE KEY TO GREATER VALUE! 


OVW). 


ta. " 
LES 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION OF GENERAL MOTORS, LOCKPORT, NEW YORK 
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Atlas-Agena Vehicle Fails to Orbit Midas 
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First test firing of Midas satellite shows Lockheed Agena stage mated to Convair Atlas for first time. 
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SPACE TECHNOLOGY 


Failure of first attempt to put Midas in low orbit 
USAF Missile Test Center, Fla., was be- 


d to have been caused by malfunction in 
29-D. 
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First Midas infrared carly warning satellite launch late last month was unst 
cessful. Agena stage has served as Discoverer satellite aboard Douglas 1 
ind will be used on both Thor and Atlas in space missions. Samos optical r 
naissance satellite system also uses Atlas plus Agena. Agena, powered b 
Hustler engine, is earth-oriented in operational use. Prototypes of Midas 


red detection system have been flown in aircraft to test their ability to 
AW Feb. 8, p 23 I 


lot 


ind monitor trajectory of test missile launches 
firings of Midas may be shifted to Vandenberg AFB, Calif. 
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Space Research in Life Sciences—Part II: 





Report Details Bioscience Plan for NASA 


cond of two installments in which 
Aviation Weex is publishing the National 
\cronautics and Space Administration studs 
that led to the creation of NASA's Office of 
Life Sciences begins below. It details the 
en recommendations made in the report 
tablishment of such an office and how 
Id operate. The first installment was 
1 in the Mar, 21 issue (p. 50 
office (Office of Life Sciences) should 
, the responsibility and authority for 
imning, organizing and operating the Lif 
es program of NASA, including intra 
and extramural research, development 
training This office would also advise 
ind consult with the other divisions 
NASA and with the administrator in matter 
lving biology, medicine, and psychology 
hould have the responsibility for saf 
the welfare of human subjects and 
health as well as definite partici 
those projects which might jeop 
factory investigation of possibi 
restrial life 
Director of Life Sciences would 
1 with the responsibility and authority 
the Office of Life Sciences and should be 
ponsible directly to the administrator of 
NASA in the same manner and at the same 
j tional level as the other program dit 
The caliber of the incumbent is obvi 
f fundamental importance. He should 
a man of high scientific stature, an able 
sdministrator with demonstrated capability 
and direction of staff. It is 
he director will be found 
ians who have had consider 
n the basic medical sciences 
thers who ar 
have the requis 
oposes that the Off 
f zed ections, each with an 
Assistant Dir x responsible to the Dire 
tor of Life Sciences 
® Section on Basic Biology 
@ Section on Medical and 
Sciences 
® Section on Applied Medicine and Biology. 
The substantive nature of the program of 
ach of these three sections is indicated un- 
ler the respective heading in Section III of 
this report, although considerable latitud 


Behavioral 


planning should be given to each assistant 
irector 
@ Section on Extramural Program. 

This section should be responsible for 
administration and ollaboration with 
other assistant directors, and the Director 

fe Sciences, the planning of the extra 
iral program 

The Director of Life Sciences may desire 
advisory committee made up « f consult 

tside the NASA, recommended by 
him and appointed by the administrator 
Such a committee would normally report to 
the Director of Life Sciences or on occasion 
directly to the administrator of the NASA 

The assistant directors of the four Se 

tions may well need advisory committecs 
for their activities. These could be made 
ip of NASA personnel plus outside con 
iltants 
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For a number of cogent rea 
tramural program in the life 
significant size, diversity and 
hould be established by the N 
irgent that this program be 
ut delay 

The present resear h effort 
vithin NASA appears to be 
upon a single specific goal 
Proj Mercury, at the pos 
broader mor remote but 

It mportant that tl 
the Project Me 
inder the jurisdicti 


ences and that 


nated 1 other aspects of 


ences program. The remainder 
tional space biomedical effort 
military, industrial and acad 
radic and incid 
esponsil 
le, of ex 
maintained and 
i however, in addit 
and ordinated with them 
ind thoughtfully planned 
gram of research extending fr 
fundamental aspects to thei 
applicatior The - 
tional undertaking shot 
intramural program in ‘bi 
ind psy hology 
The number of 


medical and psychological 


ompctent 
vated toward space research a 
its special problems and t 
islv limit It 
r of car 
1 long-ter 
ind t ncres the numbe 
and facil n whi 
for 1 
An 
ind creative rr 
intera 
relevant disciplines 
interest 
and th 
of the problem 
on has become essential 
as the result of the high de; 
zation which modern sciet 
cary vo and the 
new ) dg is a I 
tie i or creativity whicl 
the accumulation by a 
the information necessary 


is becoming increasi 


it may, partially at least 
daily ntact and collaborati 
thin a single institut 
and distinguished 
nological, behav 
vithin NASA 
phere of knowledg 
which the national 
fields can best be planned, adn 
oordinated. It should be 
the highest administrative 
NASA and should participat 


ning and direction of the en 


} 


, 


gram. Its members should 


consultation and should be 


ate responsibility and authority in all of 
NASA activities which involve biology, 
medicine or psychology 

To fulfill these objectives the committee 
recommends an intramural research program 
vhose ultimate dimensions may be envi 
sioned as follows 
@ A broad central facility with laboratori 
ranging from the most basic biological, be 
havioral and medical disciplines through 
their highly applied aspects. A site at God 
dard Space Flight Center at Greenbelt 
Md., or adjacent to the National Institute 
f Health (near Washington) recommend 
themselves, each for somewhat different rea 
ons. The latter would offer the advantages 
of the unsurpassed facilities of the National 
Library of Medicine and of interaction with 
basic and clinical medical, behavioral and 
biological scientists at the National Insti 
tutes of Health, the adjacent Naval Medical 
Center, and the Walter Reed Army Medical 
Center and Armed Forces Institute of Path 
ology which are only a few miles away 
All of these opportunities would make the 
NIH site especially advantageous and attrac 
tive to scientists in the medical, biomed: 
and behavioral fields. The Greenbelt. sit 
on the other hand, would offer active inter 
faces both with the space sciences and spac 
technologies and also with the basic bio 
logical sciences represented in the labora 
tories of the Department of Agriculture 
This site has a further advantage in the 
potential for expansion as a national space 
enter which the greater congestion and 
the different orientation of the NIH could 
not make possible. Further plans regarding 
the facility should be the responsibility of 
the Director of Life Sciences and his staff 
who will make specific recommendations 
to the administrator. 
@A limited number of additional facilitics 
situated at some of the present or future 
NASA installations and possibly an insti 
tute at one or two universities. Each of 
these accessory groups would be somewhat 
differently oriented depending on the spc 
ial functions and the variety of compe- 
tences represented in their environs. Thus 
an institute located at a university with an 
important biological tradition should be 
more heavily weighted toward basic astro 
biology, while one situated where astronomy 
ind physics were emphasized should refle 
in orientation toward astrophysics. The 
groups to be incorporated into NASA in 
stallations, on the other hand, should be 
primarily representative of the technological 
and engineering aspects of biology and medi 
cine. They would thus be in a position 
to utilize the unique facilities of these in 
stallations in the furtherance of astronauti 
al research and, conversely, this would en- 
sute that engineering devclopment of space 
vehicles would be carried out with due re 
gard for the requirements of future occu 
pants 

The committee is reluctant to stipulate 
the dimensions which these facilities should 
ittain or to indicate more precisely their 
scientific complexion. It would suggest, 
however, that the directors would give prior 
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Bohanan 
produc 


SSURANCE 


in Project 
Mercury 


When this country’s first astronaut is launched into 
space a Bohanan Antenna Fairing Ejector and 
3ohanan ballistically operated valves will function 
as precise members of the recovery system “team” 
Each of these products incorporates the design 
skill and thorough testing diligence that have made 
Bohanan products symbols of reliability. 
assurance that results from planned programming. 
Each Bohanan design engineer is supported 
and complemented by a complete program of 
reliability contre The program consists of design 
review, e yment and parts testing, fabrication 
and assembly vigilance and 100 per cent screening 
Dé Bohanan products provided 
inder contra o McDonnell Aircraft for the 
National Aeronautics and Space Administration's 
Project Mercury Capsule has beer ibjected 


; 


0 these controls countless times 

Bohanan’s engineering, production and test facilitie 
are available to help with your space age problems. 
Write today for your free copy of the 

“BOOK ON BOHANAN”, 


MANUFACTURING COMPANY 
Division of the Gabriel Company 
15800 South Avalon Boulevard + Compton, California 


SALES OFFICES: San Diego « San Francisco « Seattle « St. Paul 





o high quality rather than support h minimum 
intity, realizing that excellence is not — facility of 3 j. ft., over-al 
arily proportionate to siz based upon acceptable standard 
uuld emphasize, however, that at least medical research in other field 1 
f the peripheral units, as well a indicate therefore an annual buds 
the three units of the central entral facility of the order of $2.4 


be planned in terms of a minimum ind a total of 90,000 sq. ft , PUMP 
Nass fined as an adequate variety ! ra ; re the program ! , PRIMERS 


olin ind number of professional riente r another 

cl and their necessary supportin field as would be the case in the a 
g 

1 physical facilities to constitute a iboratori« he ientifi taff 


wutually interacting and su presentat of numero 1 


interest that the varied he rate growth towal GEROTOR... 


the ommittee member ym 


an cstimate of 20 scientists and perforce 


lege cng “the aircrait pump that 
iain -_ ne als Le couldn't be built”... 
ipporting pers mnel as constitut ma th mipetitive need 
in minimal staff. An annual budget IZENnC re important, perhay Recognized as an extremely attractive 
exclusive of permanent equip the limitation, self-imposed by the | theoretical design 30 years ago, there 
ling overhead or reunburs directors in recognition of tl were many abortive attempts to pro- 
be required to idequately trained personnel and t duce Gerotor pumps. 

Since then, the W. H. Nichols Com- 
pany of Waltham, Mass. has built 
hundreds of thousands of Gerotor 
pumps for aircraft, marine and indus- 
trial applications requiring the highest 
standards of performance and depend- 
ability. 
>» Advantages — The Gerotor pump is a 
positive displacement type, delivering 
a predetermined amount of fluid in 
direct proportion to speed. It is simple 
and compact in basic design, (only 2 
moving parts) lightweight, valveless, 
provides high volumetric and mechan- 
ical efficiency and offers exceptional 
performance at high altitudes where 
low inlet pressures are encountered. 


ri 


>» » Operating cycle — The 
» Gerotor pump is a form 
of internal gear pump 
in which the inner ele- 
ment always has one 
less “tooth” than the 
outer. Both turn in the 
same direction. The 
volume of the missing 
tooth multiplied by the 
number of driver teeth 
is the volume of fluid 
pumped per revolution. 
Either the inner or 
outer Gerotor can be 
driven (Fig. 1). 

The Gerotors are 
mounted on fixed cen- 
ters eccentric to each 
other. As they turn, the 
chamber between the 
teeth of the inner and 
outer Gerotor gradually 
increases in size through 
the initial 180° of revo- 
lution until it reaches 
the full volume of the 
missing tooth. 

During the first half- 

. > 
Air Force Studies Moon’s Surface revolution, the gradu- 
i ally enlarging chamber 
Air Force has completed two moon studies which used photographic techniques t passes the intake port, 
improve lunar surface data and provide new data for lunar mapping. In one project, 250 creating a partial vac- 
of the best photographs available from Mt. Wilson, Lick, McDonald and Yerkes ol uum into which liquid 
from the port flows. 

technical data on lunar surface features. Results of the study are available for gover MB tgp mygy sennh sa 
use, and the University of Chicago is publishing a commercial edition. Second the size of the chamber 
involved a contract with the University of Manchester, England, to photograph ; as it passes the dis- 
charge port, forcing the 

liquid out. 
> Technical Data — is 
: available and your in- 
This photo, made from the Pic du Midi Observatory, shows the craters of Autolycus (| quiry is invited. Write: 


ind Aristillus (bottom). White area in center of Aristillus is sunlight reflecting off t t 1G. H NICHOLS co 


of a mountain inside the crater. Autolycus is about 40 mi. in diameter. 


tories in the U. S. and Pic du Midi Observatory in France were studied to develop im 


areas of the lunar surface during sunrise and sunset on the moon, With this te 
and using a variation of the microdensitometer, relative heights of lunar prominen 
be obtained with improved accuracy, and the data can be used in drawing lunar 


48 Woerd Avenue, Waltham 54, Massachusetts 
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For the eyes of the Pentomic Army 


Advanced Honeywell 
will guide high-performance 


Smalles';, lightest unaided inertial system will direct complex 
flight path over enemy territory for scanning, mapping and pinpointing 


targets, and return drones to recovery area. 


The new theories and techniques of warfare call 


for missions that can be carried 


out only by 
combat surveillance drones that are increasingly 
sophisticated and recoverable for use again and 
again. 

Under the guidance of the U. S. Army Signal 
Corps, Honeywell is providing for the newest of 
these unmanned aircraft the most advanced, ver- 
satile and accurate miniature inertial guidance 
system yet developed. The system enables pro- 


gramming to provide surveillance over several 


areas during each flight, and safe return of the 


drone to the recovery area. 

Although missions include reconnaissance and 
mapping, the most Im} Oftant 1S target ft in} oint 
ng. Here it is necessary that the inertial system 
of the drone be extremely precise, since the 
target-position information the drone gathers is 
utilized by the inertially-guided ballistic missile 
vhich is fired on the target. Honeywell achieves 


such precise performance characteristics through 


the use of an advanced miniature integrating 
gyro and pulse-torqued accelerometer 

Both vehicles—the AN /USD-5 (Fairchild En- 
gine and Airplane Company) and the AN /USD-4 
Republic Aviation Corporation) —will accom- 
plish separate missions using virtually the same 
Honeywell inertial guidance equipment. The 
heart of this system was designed for adapta 
bility to other navigation and stabilization 
requirements for Army surveillance, as well as 
to other inertial applications that include devel- 
opments for the Centaur Space Probe and the 
Bomarc Interceptor Missile 

Honeywell's program management approach 
| 


and experience in levelopment and proguction 


of similar equipment on several programs results 
n precise miniature inertial systems for less cost 
than is customary in the industry. For additional 
information on Honeywell's background in in- 
ertial guidance and navigation, write to 


Honeywell, Minneapolis 8, Minnesota. 


Inertial platform, heart of the inertial guid- 
ance system. This platform is the inertial 
reference and utilizes a highly precise 
GGs8001 Honeywell gyroscope and GG116 


pulse-torqued accelerometer. 





Miniature Inertial System 
surveillance drones 


4 


OF InyEREST 


AREA OF INFLUENCE 


/ 


r 
+ 
@ 


» RECOVERY AREA 


_._ LINE OF CONTACT 


Flight path programmed for a typical advanced- 

drone mission is shown in this diagram. The Honey- H II 
well miniature inertial guidance system will direct the oneywe 
aircraft from launch to target and beyond, and back 


to recovery area without ground commands. iH “Militiiny Produiate ( : 








such individuals 
cluding the needs by the military dey 
ments for national defense and 
and the needs of academic and ot 
stitutions fox and research 
The committee 
that the development of 
program be deliberate and gradual with 
cooperative utilization of presently available 
manpower and facilities which are outside 
of NASA and their judicious duplication 
x replacement by the intramural NASA 
program as those facilities become obsolet 


national needs for 
} 


teaching 
recommends, therefore 


the intramural 


or overutilized and as the total resource of 
competent and motivated scientist 
mented by a training program whi 
itself will substantially support 
The immediate and most pressing need 
of the f 
Director of Life Sciences and, on his recom 
mendation, the assistant directors It 
should be the responsibility of the dir 


} 
l 


5 aug 
h NASA 


program is the appointment o 


and his assistant directors, in consu 
h an Adivsory Council, should 
ippointed, to plan a national 


NASA in the Life Sciences, 


its complexion, 


wit 


establish 
recruit its senior 

its development 
The committee recommen 
Director of Life Sciences and 
initial pl th 
of the national program whi 
ut by existing fa 


personnel 


their nning select 


h 
being carried 
military ser 
institutes, and bv 
facilities 
it in the immed 
contracts, transfer 
grants or other mechanisms 
participation of thes 
a coordinated national progran 
invited and made feasiblk 
At a very early date 
Sciences and hi staff 


of these 


existing 


planning construction and Organization of 
the central and certain of the auxiliary 
concentrating on those areas of 
idequately 


rac ties 
basic and applied science not 
provided for in existing programs 
\s major physical facilities utilized by 
the NASA biomedical program on a co 
perative basis and of primary concern t 
that program (i. 
l nvironmental 
overutilized, or 

become necessary and feasible 

onstructed by NASA within 
maintained as 
facilities. Uhi 
construction of 
igencies where 
their re 


coop ra 


entrifuge and controlled 
chambers) become 


is completely 


intramural program and 
mal and international 
1 not prevent the 
facilities by other 
to the execution of 
responsibilities. Present 
rangements are a fitting precedent 
ontinuance of the 
ta ilities should be shared 


both in cost and usag 


} 
simuar 


mcept that 


expensive 
CT } 
the imitiative and responsibility tor 
yn of any one of them should 
gency which has the greatest 


ryossible 


in extraterrestrial 
Ol ; pro ler } 
space flight provide a 


ind levelopment 


of pr 


ersihed tbution 


nieve! 


mobuiliz 
to obtain 


ipation essenti 
f NASA from th 








Mercury Capsule Abort System Tested in Drop 


U. S. Marine Corps Sikorsky HR2S-1 helicopter lifts a Project Mercury capsule for one of a 
series of abort test drops from 2,500 ft. over the Salton Sea (AW Feb. 15, p. 52) 

















CLOUD 9 
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ASSEMBLY 


LINE 


RELIABILITY is designed into 
Motorola military electronic systems 
and equipment from the beginning... 
not patched on later...an inherent 
characteristic of all Motorola products 
for three decades. From cloud nine to 
assembly line, from original concept to 
completed military contract, uniform, 
dependable performance under severest 
operational environments is more than 
an objective...it is an obsession at 
Motorola. This spirit motivates 850 top 
scientists and engineers and more 
than 3000 technical specialists in all, 
deployed at Motorola’s six wholly- 
owned facilities, exclusively engaged 
in electronics for defense. 


Consistent reliability in a broad mix of 
military electronic programs has won Motorola 
its reputation and responsible roles in these, 
and other advanced fields: 
+ Military Communication Systems & Equipment 
Data Transmission, Processing & Display Programs 
sile Systems, Electronics & Instrumentation 
tronic Warfare & Countermeasures Programs 
tr Submarine Warfare Systems & Equipment 
hed Research & Development in Microelectronics 
Advanced Radar & Sensor Developments 
id State Developments in Materials & Devices 
avigation Systems & Equipm 
rveiliance Systems 
For more detailed information, a comprehensive 
rochure will be mailed on request 


Qualified technical personnel are invited to 
in recognized leaders in many fields of 
cience at Motorola...and share in solving 
omplex military electronics research, 
levelopment and production problems. 

Write to the area of your choice. 


CHICAGO 51 ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8830 INDIANA AVENUE 





ASTRO TRACKERS 


How do you make a Hound Dog point? Set him straight from a star. 


c 


Helping to launch the deadly air-to-ground Hound Dog missile repre- 


sents one of the many exciting new areas in which you'll find advanced 


Kollsman engineering talent assuming a leading and critical role. 

This calls for the precision Kollsman Astro Compass to help guide the 
3-52 mother ship and for the Kollsman Star Tracker to help launch the 
Hound Dog missile accurately. 

Working with Autonetics, a division of North American Aviation, 
Kollsman once again has demonstrated its engineering capabilities in the 


optical, mechanical, electromechanical, and electronic sciences. 


To some people Kollsman means “altimeters.” It’s only natural. 


Tew MISSILE COMPONENTS & SYSTEM OT (ST RUMENTS - EOLL OMAN INTEGRATE FLIGHT INST OUMTET SYSTEM 





Kollsman altimeters and flight instruments have meant excellence and 
progress for the past 32 years. But today Kollsman means much more. 
From inner marker to outer space, Kollsman capabilities are keyed to 


tomorrow ... today. 


Prop aircraft, jet aircraft, missiles, space vehicles... Kolls1 engi- 


neering and manufacturing facilities are producing the prec nstru- 

ments, flight systems, missile modules, x 

and ground support equipment of the 

future. Send for the new Kollsman kollsman 

ii eit a é INSTRUMENT CORPORATION 
Engineering Capabilities Brochure. thes 


if it flies, it relies on Kolisman. he i 80-08 45th A e, Elmhurst, New York / Glendale, California 


f Standa rd Coil Products Co. Inc. 


S + FLIGHT SIMULATOR INSTRUMENTS - LABORATORY TEST INSTRUMENTS 








an awareness of the activities of NASA and 
to secure support of its programs 

NASA should set up a system of research 
grants for individual scientists or groups 0 
scientists working in universities r non 
profit research institutes based 
research proposals and with 
review and ap 


) 


means for their 
grants should be for the sup 
applied research in 

NASA These 
be broadly interpreted 
qualified interdisciplinary groups 
encouraged 


Pp! 
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ireas OF 


Pr )pPos ils fre 


Enter Into Contracts 
We believe that the NASA sh 


into contracts with industrial corpo 
and governmental ag 

search needs, | 
technology but also in 
search. Such research 
larly favorable fo 


term 


yarticularh 


fundamet 


1 
f 


1! } } 
sroblems which 
studied 


in an intramural 
might require the hiring 
entists or the building o 
ment that would 
to the agency 

The committe 
that the grant p1 
contracts shou 
is available 
practicable date The 


program need not await 


4 


have 


mutiat 
recipients 

mnitiat 
the 
the permanent organization 


Sciences NASA may 





row an experienced official from the U 

States Public Health Service, the Office of 
Naval Research, or the National Science 
Foundation to get this program under way 
Alternately, the NASA could delegate the 
approval of such grants to the National 
Research Council-National Academy of Sci 
Ihe sort of study section mechanism 
States Public Health 


1s an excellent model 


ences 


used by the United 


] 
Service could 


scTVE 
he effort to put living animals and men 

nto space and to maintain them there for 
puuire 

nig 


onsiderable ‘periods of time 


re 

; 

levelopment of many new tecl 

protection from unfamiliar  stress¢ 
: 


of these stresses 1s reviewed els 

Study of the physical, « 

biological, and psychological str 

flight requires an extensive art 
ipparatus and a large staff of train 
ind tect Additional 


close liaison with the physical 


nis report 


mucins 


gineers engaged in vehi 


essential ¢t 


opment are 

support systems and prote 

passengers in this new form 
portation 


Existing Capabilit 


77 


» strn on ! 


wht, and NASA 


1 almost entire! 


physical and engineering aspects of flight 
problems 

The military medical 
other hand have been continuously engaged 
since the First World War in develop 
ing facilities and personnel for ac romedical 
studies No attempt will be made here 
to draw up a list of the facilities now 
ivailable It is only necessary to note that 
taken together, these installations provide 
ind quantity of controlled environ 


bers, centrifuges 


services on the 


1 variety 


nent cham acceleration 
tracks, and other relevant apparatus which 
may not be equalled anywhere else m the 
rid 


Especially impressed 


most especially im 


personnel 


The committee was 
1 the quality of the 
work in these laboratories and 
j ledication to the job It 
wsure the existing apabilits 
money but the inves 
machines must represe 
$80,000,000 and perhaps a good 


More important 1 the time wh 


probl ™m 
aT now 


the 


PLANNED 


SUCCESS 


SINCE 1942, WHITTAKER CONTROLS HAS BUILT OVER 2,000,000 CONTROL DEVICES! 


Advanced concepts now being planned at Whittaker Controls present unusual and 


HYDRAULIC 


challenging opportunities for qualified engineers. Why not inquire nou 


PNEUMATIC 


FUEL 


FLUID CONTROL SYSTEMS 


We > 








objective or requirement. They depend 
‘ . . he ost yal on ft ke 4 ymncnt 
Space Biology Computer | {V¢ 20% Patt on the dechning m 
? of the conventional aircraft program 
] 


Brooks AFB, San Antonio, Tex.—A the existence of a few experimental 
$100,000 Pace analog computer has been of whi the X-15 and Dyn 
delivered to the USAF School of Avia xamples J tes 
tion Medicine here to assist in basic and gor yy 3 - af ~! ' ee ag t . 
advanced acrospace medical research. ; wr eed > —s 


The specially designed machine will 
be utilized in simulating factors of stress 
situations. The computer would permit 
study of a human's reactions, saving costly 
time-consuming laboratory trial and error 

It is also expected to be helpful as a 
diagnostic aid. 

The computer was built by Electronic 


Associates, Inc., Long Beach, Calif. 











WHITTAKER CONTROLS: Designs and produces 

aircraft and missile fiuid control systems, sub- 

systems and components. WC Products are in 

every production military aircraft and commercial 
airliner. In many of the nation’s missile programs, 

’ Whittaker is also solving extreme fluid control 
existing re f grouy f t probiems 


ining and it : reek. > - WHITTAKER GYRO: Leading designer and manu- 

o ur i t facturer of electromechanical and non-electric 
gyroscopes, including rate gyros vertical gyros, 
and position gyros. In addition, this Division is 
active in the sub-systems field with stable plat- 
forms, inertial guidance equipment, and auto 
pilots for missiles. 


MONROVIA AVIATION: Producers of precision air- 
craft structural assemblies, Monrovia Aviation's 
products are instalied on America’s principal mil- 
itary and commercial jet aircraft. This Subsidiary 
also designs and manufactures customized port- 
able air conditioning units for missile ground 
support purposes. 


TELECOMPUTING SERVICES: Skilled in the estab- 
lishment and operation of data processing cen- 
ters, primarily for military and civil agencies of 
the Government. At White Sands Missile Range, 
TS! processes and analyzes missile test data. At 
Vandenberg AFB, this Subsidiary provides data 
processing services for SAC’s Ist Missile Division. 


ELECTRONIC SYSTEMS: Specialists in systems 
management, this Division also designs and man- 
ufactures a wide variety of equipment in the fields 
of electronics and nucleonics for highly classified 
Military Programs. in addition, Electronic Systems 
designs and produces Air Traffic Control equip- 
ment for the Federal Aviation Agency. 


DATA INSTRUMENTS: Leading designer and pro- 
ducer of data reduction systems for ground sup- 
port and range instrumentations. Product line 
includes shaft rotation digital equipment, decom- 
mutators, and other highly complex and special- 
ized instruments for missile and aircraft testing, 
telemetering and in-flight operation. 


ELECTRONIC COMPONENTS: Designs and pro- 
duces components, including magnetic amplifiers, 
transformers, micro-miniature relays, delay lines 
and high temperature ceramic capacitors. These 
reliable components are being selected for instal- 
lation in many of the country’s principal missile 
and space programs 


COOK BATTERIES: Designers and manufacturers 

of automatically and manually activated silver 

zinc batteries for specialize@ missile application. 

For the complete story of Whittaker Controls engineering, testing and : These auxiliary power units provide primary or 

secondary electrical power. This subsidiary also 

production capabilities, write for your copy of our facilities brochure , produces power conversion and other electronic 
_ apparatus. 


- 


WHITTAKER CONTROLS Divisionof TELECOMPUTING 
CORPORATION 


915 North Cutrus Avenue Los Angeles, California 
Los Angeles 38, California 
Phone: HOllywood 4-0181 
WHITTAKER CONTROLS ; = aa ens 
staffed with scientific talent of rare ability, created 


lelecomputing Corporation is a unique combina- 
tion of carefully integrated organizations. It is 
Time-Proven Reliability in Fuel, Pneumatic and Hydraulic Fluid Controls and Systen , . ‘ ‘ 
for the purpose of managing entire Space Technol- 
FIELD ENGINEERING OFFICES: . enses 2.0001 ogy and Weapon System Projects. Telecomputing 
ATLANTA: 3272 Peachtree Road, N.E., Atlanta, Georgia + Phone dar ond “Baas ' im iy ae ey 
DAYTON: | Talbott Bidg., Suite 313, 131 North Ludlow Street, Dayton 2, Ohio « Phone: BAldwin 2-5595 is developing advanced concepts in industrial and 
NEW YORK: 600 Ofd Country Road, Suite 327, Garden City, L. |., New York « Phone: Ploneer 1-4440 military control systems. 
SEATTLE: 3308 While Bidg., Seattle 1, Washington - Phone: MAin 3-6150 
WICHITA: 6427 East Kellogg Street, Wichita 1, Kansas - Phone: MUrray 2-0332 





Almost everything 
that flies uses 


HYDRA-ELECTRIC 
Pressure Switches! 


Designers now have more com- 
plex problems. It may be finding 
a pressure switch that meets 
difficult requirements. Today's 
aircraft demand the most reli- 
able safety equipment science 
can produce. We are gratified 
that HYDRA-ELECTRIC Pressure 
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Switches account for more than 
90% of all pressure switch ap- 
plications on the Boeing 707, 
Convair 880, Douglas DC-8 and 
Lockheed Electra! Outstanding 
HYDRA-ELECTRIC features 
revolutionary new operating 
principle, extremely light weight 
and proven reliability! 


Write on company letterhead for FREE 
illustrated brochure 


HYDRA-ELECTRIC 


Engineers and Builders of Hydraulic 
and Electric Systems and Components 
3151 Kenwood Street Burbank, Calif 
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3 strategic locations 
for immediate delivery 
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AMS 5050 E 1000 PSI Hydrostatic Pressure Tested 


so Gnarenceerenanenceanaencbanssanansihensibenananancmunanemanancnal 








AB MURRAY CO ix 


TUBING SPECIALISTS « SINCE 1845 


NEW YORK e 


PHILADELPHIA e¢ 


PITTSBURGH 
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selected by the NASA but by representa 
tives of the military services which provided 
them on a loan basis for this particular task 
Vheir continued presence in the project ts 
is much a matter of continuing good will 
4s it is a clear contractual agreement, and 
the individuals themselves must of necessity 
i lovalty to the services mm 


feel a primary 
elected to develop their 


which thev have 
entire Careers 
The establishment of an Office f Life 
Sciences in NASA will greatly improve its 
ipability for discharging its biomedical 
sibilities. Even though the agency 
ontinue to draw on 


for help in solving 


vish to 
» lems, the presen of at 
small staff of highly qualified biolo 
iedical men is ¢ ntial for the 
) poli the direc 
and operations within the 
negotiation of satisfactors 

vith other 


1 
military servi 


" } 
cT-all pmoicy 


iwrecment 
ind th 
he next few* years, and pr 

the NASA will 1 


tl military 


} wu 
presently appear 


uct of th 


nmittcee was uppr 
h NASA ha iWrange 
n individual and 


‘ ker in +} nilitars 


arch betwee 


It i apparent that per mnel 
it from one agency to another, 
may be transferred or time mad 

it military installations with a 
mum of administrative difficulty 
of the operation is | 


} 
so ong 


vided infor 
irparvinn 


far more dubious with 
1 long-continued programs 
of personnel 
ontracts 


n transter 
funds Complex 
vould doubth hav 
hanneled to rather high levels in the 
epartment of Defense 
ertaint) A more serious 


ives the over-all government 


haracter 
vith noncommiuttant 
ind un 
tik ' : 
relation to the budgct. T vhat 
ill or should the Bureau of th 
the Congress permit the trans 
scpments of the NASA b idgct to 
ymences for the execution of NASA 
ted and supervised objectives? To put 
another way, how far can 
justifying thi 


que stion 
militar cTvicesS go m 
und allowances of military personnel 


ibstantial part of whose time is spent 
han MHISsioONns 
difficulty arn from the fact 
ipparent excess of space m lical 
now available in military estab 
nay be temporary. How far th 
rdial operativen¢ of military 
dependent on this temporary 
difficult to determine, but the pos 
ignored. The present sit 
hither 


military 


innot | 

it best an unstable one 

na happen The 

ision to rely heavily on unmanned bal 
guided vehicles may become mort 

firmly established. This will lead to a fur 
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ther decline in military requirements for aero 
medicine with noncommittant budget cuts 
for the support of acromedical installations 
Conversely, and in the opinion of the com- 
mittee more probable, present skepticism in 
regard to the utility of manned military 
vehicles will gradually disappear and th« 
services will be provided with increased 
funds for research in space medicine. In 
ci case, the excess military capability 
now available to NASA is likely to decline 
if not completely disappear. 


Recommendations 


Faced by these considerations the com- 
mittee makes the following recommenda- 
fons 
@ The Applied Medicine and Biology Sec- 
tion of the prope cd Office of the Life 

should, in the immediate future, 
fullest possible use of the excel 
and personnel for biomedical 
yw available in the military serv- 
xact mechanisms for this co 
ration must be worked out in the large 
by the administrator, the Director of 
Scien ind his staff together 
Section on Extramural 
the necessary ar 
1 on informal agree 
or make facilities 
formal contracts guar 
f money over stated 
be necessary. In order 
tiating of such arrange- 
m machinery should 
Department of De 
Life Sciences. This 
composed of 
of the Air 
of the Office 

tant dir 

ind Biolog 

if NASA Phi minittce shoul 
d by renicral dit tives from the 
ind NASA to work 
ther arrangements for 


h and deve lopment in 


} 


lian-Military Liaison Committe 
to arrange for ooperative 
indertakings. It 

lical matters inve 
ns from tl £ 
Crlian Military Liaison 
mounts of moncy in- 
maller and other factors 
h as to make it un 
man pl blems of pact 
attention their importance 
they are dealt with by a 
peciall nstituted group 
@ As soon as possible the NASA Applied 
Medicine and Biology Section should de- 
p an in-house capability for research and 
nt as part of the intramural pro- 

WT nded im th 5 report 

it of in-house capability 
it this time. In view of 
of military facili 
the immediate re 
ogram must be developed, it seems 
recommend that the long-term pro- 
facilities for the study of every 
of bioastronautics except those which 
involve heavy expenditures for special items 


OM 


of < qu pin nt 
@ The provision of adequate access to large 
and expensive apparatus raises special prob- 
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lems. At the present time, the most n 


example is the human centrifuge for 


lating space flight problems at John 


In most instances, on 

should be enough to serve 

terest, if proper arrangements ar¢ 

advance for it nstruction and uti 

Ihe present practice is that one or a 

of the services develops a given insta 

to mect its own need and then 

allows the other services to use 

basis of ad hoc agreement Ch 

wishes to recommend that in th 

such facilities be planned and 

an explicit NASA-interservice basi 

idministrative patterns may be th 

to achieve thi nd. In some 

facility might be t up as an inde] 

authority with its own budget to 

research >rvice other government 

es much as the Bureau of Standard 

now. In other instances the fa 

held and operated by a NASA 

seTVICE | lgct 

by om 

on the 

well for 

Pathology 

In commot \ 1 every ag 

ment and try which 1 
ls upon scientific and te 
NASA take and 

in the edu 

ind 


and 
particular miss 
that this be dor 
her important 
nal defen 


Training Program 


Th mimiutt 


Ving i 


® Post-graduate fellow ships 
it X\ ASA ; ' 


mmediately related f 
@ Training grants t 


ty ; 


nar 


unIV d 
Pin 


teaching actis or initiate 

areas of general or special relevan 
NASA Life §S Division. 

© Short-term visiting scientist appx 
(from two months to two years) to 
qualified scientists from this count 
abroad to utilize certain of the 


Now 
you can try 


the rugged 


110° Pocket-size 
High-sensitivity 
Volt-Ohm-Milliammeter 


in your 
own plant- 
without 
obligation- 


and convince yourself 
that you won't find 

a unit comparable to 
this PRECISTON 
instrument for your 
electronic maintenance 
requirements 


Model 110 pocket-size test set fea- 
tures full-size instrument performance 
and readability PLUS 20,000 ohms-per- 
volt DC and 5,000 ohms-per-voit AC 
sensitivity. Though small in size and 
light in weight, it incorporates an 
unmatched combination of ranges and 
functions for use in the widest variety 
of industrial and service applications. 
ONLY $35.95 

*One of 25 PRECISION instruments 
listed in the new 1960 Catalog of In- 
dustrial Electronic Test Equipment and 
Panel Meters. Write today, for your 
copy, to Department 


PRECISION APPARATUS COMPANY, Dept 
70-31 84th Street, Glendale 27, L. |., N 


[] We would like to evaluate the Model 110 in 
our own plant—with no obligation, of course. 


Send us the New Catalog of Industrial Elec- 
tronic Test Equipment and Panel Meters. 


Name of Company— 

Street Address 

___State 

Signed __Title___ — 
Our Local Electronic Parts Distributor is__-___. 
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THOR 


MAC 


BOMARC 
NIKE ZEUS 
sphrrow | 
SPARROW I! 
SPARROW il! 
NIKE HERCULES 
SIDEWINDER 
REGULUS I! 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY 
POLARIS 
CORVUS 
FALCON 


New “a Hrocesses Improve lnstument Sensitivity / 


In delicately-precise instrumentation, parts must react present day, modern assembly areas approach 
to relatively small rotive forces. Here . . . bearing fantastic levels of cleanliness 

torque is the highly critical factor. Separator selection, 
bearing finish and clinically clean assembly areas are 
extremely important. 


An everyday example of N.D.'s contribution to improved 
instrument sensitivity can be found in the Smithsonian 
Institution-selected Micro Clocks. These vitally important 
instruments are accurately tracking both U.S. and 
foreign satellite movements in time determinations of 
1 milli-second . . . and better! 


It's here that New Departure is setting new industry 
standards! Special dies and in-process gauging of 
separators assure ball retention with improved torque 
and vibration characteristics. In addition, new N.D. For new performance and reliability in your precision 
honing processes and Talyrond gauging deliver uniform instruments, ask your N.D. Minicture/Instrument Bearing 
accuracy to millionths of an inch. Moreover, having Specialist to sit in on early design level discussions. For 
originated the first bearing industry “‘white room”, further information call or write Department L.S., New 
followed by continuous experience, New Depoarture's Departure Division, General Motors Corp., Bristol, Conn. 


= ESV Ce fom, FT . 2 


MINIATURE £1 RUMENT BALL BEARINGS 
ved reliabi/ity you can build around 





facilties of NASA or the armed forces in 
research of relevance to the Life Sciences 
program 

The committee, in common with scien- 
tists generally, believes that the primary 
purpose of science, which is to imcrease 
man’s understanding of the universe, is best 
fulfilled by free exchange of scientific find- 
ings, mformation and criticism among all 
ientists Ihe Congress, in establishing 
this agency, declared “that it is the policy 
if the United States that activities in space 
hould be devoted to peaceful purposes for 
the benefit of all mankind.” To this end, 
the committee recommends that NASA give 
erious thought to those mechanisms and 
vuarantees which will facilitate free scien- 
tific interchange with respect to the Life 





Sciences program. Among those which the 

ommittee has considered and which it 

upports are. othe following 

@ Judicious use of travel funds to permit 

the xchange of information between in 

lividual entists, or among scientists at 

national or international meetings and sym 
arbitrary restrictions but 
1¢ of such interchange to 

the adva nent of knowledgs 

uship by NASA of bulletins 

’ 


nals, and nferences, mectings and 


& 


dvancet 
© The spon 
topics or in fields where such 


pitie hang of 


t 


@ The 


; ‘ 
sit 1d 


establishment of 
.? ? 


, 


eT. Gs 
Space Radiation Package Tested in Drop 


Nuclear emulsion recovery vehicle (NERV) for testing space radiation (AW Nov. 9, p- 70) 
titude drop from a USAF Lockheed F-104 jet fighter. 
| by GE’s Missile and Space Vehicle Department. 
NERV will be launched by NASA’s A 1-8 research rocket to 1,800 mi. height. 


was successfully tested in a high al 


Package weighed 75 Ib. and was deve 


Lockheed Satellite 
Contracts Negotiated 


Los Angeles—Contracts totaling $273 

iillion for work on Discoverer, Midas 

nd Samos satellites have been negoti 

€ «one - “§ : Bs senairns ted by Air Force with Lockheed Air- 

f propulsion system cities Rees te raft Corp.'s Missile and Space Divi 

1, on. This brings Lockheed’s contract- 

ng total for these programs to morc 
than $500 million 


ommodious vehi 
ome the supply of 

ilitic li be far less than th ew 
mand. Proper allocation of such space hould be administered far as it Breakdown for the new figure is 
ilitics will be very difficult to arrange and le in the public interest of tl t $56 million for the Discoverer devel- 
ertainly cannot much longer be left solely arg h mmittee is heart pment satellite, $60 million for the 
the good will of thos responsibl for provisions which the NASA ha Midas infrared warning satellite and 
the design and operation of launching wards greater international coo; t $157 million for the aan optical sur- 
quipment, or to random excitement as to man stands before the moment veillance satellite Che contracts, to be 


vho can inject the largest mammal into last he may break the bond 


sig on, W xreceded by letter 
bit chained him to a single planet igned soon, were preceded te 


Attention may be drawn to the fact that fitting and proper to ensure that contracts. 
it present two great powers between them kind, and not two nations al Lockheed said it expects a slight in- 
njoy a monopoly in Operations in space have the opportunity to meet t crease 1n employment as a result of the 


\Ithough this list may be expanded some- tous challenge new contracts 
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CRYOGENIC ELECTRONIC COMPONENTS and devices in varying stages of research, development or production at the indicated labora 


tories in this country and abroad are expected to have wide airborne and space applications 


Space Spurs Cryogenic Avionic Research 


By Barty Miller 


New York—Cryogenic electronics, 
infant technology of electronic dev 
and equipments operating at ver 
temperatures, appears likely to 
important role in aircraft a 
hicle navigation, detection 
munication systems, 

WEEK survey of 44 ay 
search laboratories 

\ primary interest in 

ic devices and equipment 
their potentially small size, | 
low power consumption, 
ity and extreme accuracy 


Space Applications 


Initially these advantages 
pected to be exploited in airborn 
ects and a restricted number 
ipplications. Further in the fu 
the promise of extended space 
tions for cryogenic equipment 
natural and designed 
ments 

A few of the immediately 
tractive applications which 
feasible and will become more 
esting as device development progress 
are 
e Long range radar and communica 
tions—Aircraft can carry highly-sensi- 
tive and therefore long-range radar and 
communication equipment using super- 
cooled Masers and parametric ampli- 
fiers and can employ liquid helium re- 


Space envil 


more at- 


are now 
inter 


72 


fueling for cryogenic devices between 
short missions 

@ Inertial systems—Navigation and guid- 
systems with Cryogenic gyroscopes 
ae ve 


future 


ince 
AW Feb 


perhaps at some 


_ accelerometer 
time guid 
omputers also may be 
hort-life 
istic missi subdmar;»ine 
@ Infrared—Aircraft and 
ind fire 


vole d 


ippropriat 
} 


uided missiles an 


} 


} 


a 
g 
le 


itellite 
- } 
econnalssance control 


using detector 


atmospheric pressure) temperature 


Radiat 


metcr 


mong the first applications 

sensitive sup rconducting bol 

ilso be applied here. Other infra- 
tems including missil 

ile ce fe nsec 


mat 
red s 
ind ballistic mi 
also tie in with cryogenics 

¢ Magnetometers—Airborne anti-subma- 
rine warfare patrols equipped with 
superconducting 
magnetic anomaly detectors are another 
promising application 


magnetometers i 


Ultimate Developments 


Ultimately complete cryogenic sys- 
tems with sensitivities almost unique 
imong avionic equipments will evolve, 
according to several firms and military 
sources questioned by Aviation WEEK 

The cryogenic research programs of 
a few companies, and the thinking of a 
number of others, are already pointed 
in this direction. Cryogenic electronic 


Martin Co.., fe 


| lL, 


Cryogenic Electronics 


But for the present cryogenic cl 
tronics is still in its infancy. It consti 
tutes primar 1. , broad 
development effort, involving an annual 
investment of over 
of the 44 que tioned firms alone This 
research and development must pro 
before all 
ystems are realized 
ibout su 


rs irch ind 


$5.5 million at 24 


many engineers fecl 


LTeSS 
cryogenic avionic 
Much mor 
perconductivity and superconductive 
materials, about the behavior of 
conductors and paramagnetic materials 
at cryogenic temperatures, and about 
fabrication techniques, these engineers 
argue 

There is also some feeling among 
scientists working in cryogenics, al 
though it is a minority opinion, that 
swift development of tunnel diodes has 


must be learned 


CIN 
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dampened both interest in and need Cryogenic rocket propellant ganizations indicated in the chart, and 
for cryogenic computer components. serve, might provide a lov nother firm, Republic Aviation, is cur- 
Should the tunnel diode win wide ac- ture environment in the veh rently supporting a design study on a 
ceptance and be produced as cheaply much of the trip at least, without ryo gyro. Various types of gyros are un- 
is some predict, this reasoning con- weight. The small power dissipa f der study. Kearfott, for example, is de- 
tinues, cryogenic components will find cryogenic circuitry would cloping superconducting body-mounted 
only limited applications in computers. significant boil-off of a propul free gyros and rate gyros. The cryogenic 
This could in turn be reflected as a . vro works on the principle that a super- 
gencral slowdown in interest and devel- Device Research mducting sphere can be suspended by 
opment of other cryogenic equipments Of the 44 groups I 1 magnetic field, thus eliminating con- 

Regardless of the pace and extent of Aviation Weex about 3! entional bearings. When the chamber 
cryogenic electronic devclopments, it is midst of device research ai ontaining the sphere is evacuated, a 
likely that cryogenic devices will be in- ment, much of it for space or a Kearfott engineer points out, air drag 
troduced in steps before the all-cryo- applications (see chart, p. 72 eliminated and any rotation imparted 
genic system becomes practical, just as include to the sphere will continue indefinitely. 
semiconductor devices were before the © Gyroscopes (superconducting) l'exas Instruments is under contract 
advent of completely transistorized sys- will have extremely low rando1 from Rome Air Development Center to 
tems. The cryogenic gyro, a key device ‘rates, pe rhaps as low as 0.000] levelop a sensitive fixed reference frame 
now in research and early development hour. These are under study at t v using a magnetic field locked inside 


it many laboratories, will have to prove 





practical and comparable to other exotic 
low-drift gyros as a typical initial step C : aie EF] leis ae B ‘koe d 
in this progression uryogenic Electronics Dackgroun 
One obstacle which threatens to Cryogenic electronics is the technology of very low temperature (below 125K) 
block wide spread use of cryogenic avi- electronics. The primary phenome which many cryogenic devices utilize is that 
mic equipment is the need for light of superconductivity, a metal or pound’s complete loss of resistivity when cooled 
veight, compact and reliable helium below its transition temperature near absolute zero. Many pure metals (usually poor 
liquefiers Most cryogenic devices conductors at room temperature mpounds and alloys display superconducting 
superconductive) can operate only at properties, although their individ onstituents may not be superconducting by 
liquid helium temperatures or operate themselves. 
most effectively at these temperatures I'ransition temperatures of superconductors can be reduced by externally applied 
For operation at higher temperatures or internal magnetic fields. For sufficiently large fields, exceeding a critical field, 
liquid nitrogen) to which infrared a superconductor can be driven out of the superconducting and into the normal, or 
equipment is cooled, the problem is es- resistive state. The critical ficld becomes larger as absolute zero temperature is 
entially solved, in principle, with closed- approached 
vcle nitrogen crvostats and with nitro This “quenching” of supercor tivity by sufficiently high fields was employed 
gen crvostats which use the itmosphe re five years ago by the late Dudley Buck, then a young graduate student, in his original 
tor their upply engineers at Rome Air concept of the cryotron. The cryotron consisted of a wire control made of a super- 
Development Center point out conductor with a relatively high critical field wrapped around a core or gate supercon- 
An airborne helium refrigerator is ductor with a lower field. Current issing through the control set up fields which 
nother matter, however A device are sufficient to push the gate i ts normal state. Thus, Buck had a switch which, 
ontinuously cool a cubic placed in series with another cryotron, gate of one to control of the other, formed 
tron circuitry dissipating on a multivibrator. Logic function g crvotrons were demonstrated. 
of 50C, would lo increase the speed of the e which is limited by the switching time and 
+5 in. in the ratio of self inductance of t! ntrol to the normal state resistance of the gate, 


Ib. and 


it researchers progressed from Buck's original wire-wound cryotron to the thin film 
COM pressor would add device now receiving careful attention 
iccording to a manufa This device, and other supe ictive vacuum-deposited thin film cryogenic 
hers devices, have these potential ad tages for space applications cited by Martin Co.: 
there are a number of @ Thermal and chemical decor tion are virtually non-existent at cryogenic tem- 


which this difficulty cai peratures 


n 
ed. Aircraft flying on shor @ Large complexes of circuitry ry small size with high reliability can be made. 


n uuld refill their helium de @ Insensitivity to shock and vibrat inherent because components consist of thin 
between flights. Similarly, in mi superimposed films with the ent rcuit being a solid mass 
itellites which are expected ®@ Deposition of film compon ermits circuit redundancy and self organization 
1 recirculating coo which would allow the circuit iss defective components 
not be necessary or @ Large number of components with the potential for large memory units with short 


rabl wre io} } aie 
ib] I in missiles might b« access time permit storage of mplex computational programs, thus requiring 


lesigned to prevent excessive thermal a minimum of inputs from ar erator or outside source. 
transfer from their supercooled region Critics of superconductive f ircuits point to cryotron switching time 
At the launching site, liquid helium (4 microsecond is the estimated cimum expected), which is slow next to a phase 
could be supplied continuously to th locked oscillator or Esaki diode, t lificulties in controlling film deposition and the 
in external recirculating refrig need to cool the circuits with helium. Proponents cite some of the advantages 
h would be detached at itemized above and the possible low cost of making 1,000 cryotrons in a single 
¢ before missile launc hing vacuum operation, 
requirements may be simp! Success with the cryotron h timulated interest in other cryogenic devices both 
Martin engineers point superconducting and non-su nducting. Non-superconducting devices using 
low temperature requiré cryogenic environments includ frared detectors and photoconductors from which 
ment is less severe with the low external thermal noise is practically « ted at these reduced temperatures, and Masers 
' 


empcrature ay ‘ilable in space and with which have very low noise tem tures when cooled to liquid helium temperatures. 
proper exterior design of the container. 
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WESTINGHOUSE 
SALES 


ENGINEER vs 
ISA EXPERT 


SHORTCUT TO ENGINEERING 
ASSISTANCE 





If you need engineering assistance in designing R&D test equipment, ground 
handling and support equipment, or ground power supplies—anything from 
design of a complete facility electrical system to the application of a single 
transistor—you don’t have to wade through a complicated maze. 

Contact your Westinghouse Sales Engineer. 

He can summon a solid corps of expert engineering assistance for you. 
Often within hours. His phone cal! to the Aviation Facilities Group at 
Westinghouse headquarters will bring your problems to the immediate at- 
tention of skilled engineering talent. These engineers devote their time 
exclusively to solving aerospace industry problems. 

These space-age specialists work with product design engineers in over 
65 different Westinghouse facilities. They assure you positive, dollar-con- 
scious solutions based on the use of modern concepts and equipment. 

So, don’t wade through a complicated maze. Save time. Save money. Call 
your nearby Westinghouse Sales Engineer. Discuss your problems with him 
today. Or write: Aviation Facilities, Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. 5-92800 


MEET SOME OF THE AIRCRAFT/MISSILE/SPACE SPECIALISTS 
BACKING UP THE WESTINGHOUSE SALES ENGINEER: 


A.M. Bruning, Engineer-in-Charge 
Advanced Development Gr 

Age 33 

B.E.. Johns Hopkins, 1949 

M.S. Mathematics, University of 
Pittsburgh, 1956 

Specialities. Arc Heated Aer 
dynamic and Thermodynamic 
Test Facilities, MHD Research 
Facilities 

Years with Westinghouse 8 


R.A. Feranchak 
Age 29 
B.S.E.E., Youngstown College, 1952 
Specialties: Arc Heated Aer 
dynamic and Thermody 
Test Facilities, Explosive 
Forming. Rotating Equipme 
Test Stands 
Years with Westinghouse / 


Pj. Hawkshaw 

Age 3% 

B.S.E.E., Catholic University 

Specialties. Continuous-Fiow a 
Hot Shot Wind Tunnels, 
Explosive Forming 

Years with Westinghouse: 9 


H.C. Lee 

Age: 40 

B.S.E.E., Chiac Tung University 
(Shanghai), 1942 

M.S., Engineering, Cornell 
University, 1949 

Ph.D., Cornell University 

Specialties: Arc Chamber ar 
MHD Generator Develo; 

Years with Westinghouse: 2 


W. J. Walker, Engineer-in-Charge, 
Aviation Facilities Group 

Age: 42 

B.S.M.E., University of Southern 
California, 1949 

Specialties: Wind Tunnels, Sonic 
Fatigue Test Facilities, 
Hardened Base Equipment, 
Launchers 

Years with Westinghouse: 11 


R. F. Leepa 

Age: 29 

B.S.E.E., Lafayette College, 1953 

Specialties: Military Power Plants, 
Radar Antenna Drives 

Years with Westinghouse: 6 


J. McDonald 

Age. 43 

A.B., Chemistry, Engineering 
Physics, University of California, 
1938 

Specialties: Arc Chamber an¢ 
MHD Generator Development 

Years with Westinghouse: 13 


H. A. Zollinger 

Age: 30 

B.S.E.E., Michigan College of 
Mining and Technology, 1951 

M.S.EE., University of Pittsburgh, 
1958 

Specialties: Drive Systems for 
Loaders, Elevators, Erectors 
and Launchers 

Years with Westinghouse: 9 
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© Spare time training for beginners; 
Refresher programs for technicians. 

© Complete spare time home training! 
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worthy men in their spare time for 


i programs, prepared with the heip 
of engineers, training directors and business 
leade can be ‘“‘tailer-made” te fit your 

DeVry's approved methods now used 
by many compan 


FREE BOOKLET 
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xtend employee 
t - + oo mp! ing program 
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INSTITUTE 
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the superconducting sphere Present 
efforts according to RADC are directed 
toward devising a cryogenic method for 
measuring extremely small magnetic 
fields 

® Accelerometers (superconducting) 
which should be highly accurate and 
sensitive over a wide range (from 10° g 
up to 4 g) and which are expected to be 
small in size 

© Vertical indicator for satellite 
will provide direct reading of position 
in research and development at Kear 
fott. A dual vector device, it will indi 
cate two positions in space, one based 
on the radius vector from the earth’: 
center to the satellite, the other a vector 
indicating 


‘, whi h 


perpendicular to this. The 
mechanism, still proprietary, is super 
conducting 

@ Bolometers 
tremely sensitive 
sibly responsive in the far 
These will utilize the « 
treme sensitivity of 
in externally applied fold and should be 
excellent radiation indicators 

e Microwave mixers (superconducting), 
be low-noise devices ca 
kmec. Non 


transition 


(superconducting) ex 
to radiation, and pos 
infrared re 


gion devices 


, 


1 superc mductor 


which should 
sable of operating up to | 
linear mixing is obtained bi 
from the superconducting to the nor 
Besides groups indicated in 
Arthur Little investigating 


mal state 
the chart 


BENDIX SR RACK 
AND PANEL CONNECTOR 


with outstanding resistance 


to vibration 


The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 


engagement force gives it 
existing connectors of this type. 


a decided advantage over 


Adding to the efficiency of this rack and panel con- 


nector is the performance-proven Bendix 


clip-type”’ 


closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 


Available in general duty, 


pressurized or 


potted 


types, each with temperature range of —67°F to +257°F. 
Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 


connectors. 


SCINTILLA DIVISION Imrelezae 


Export Sales and Service: Bendix international Div., 


SIDNEY, NEW YORK 


the response of superconductors to very 
high frequency fields under a contract 
from Air Force Cambridge Research 
Center in connection with the latter's 
interest in a microwave mixer 
¢ Antennas (superconducting), which 
should have excellent frequency pickup 
because of low radiation to circuit 1 
sistance. The antenna would consist of 
1 simple superconducting tank circuit 
with a small coil inserted in series with 
one element in the tank and brought 
outside the shielding. The coil would 
be extremely sensitive to radiation and 
vould couple energy into the loop 
e Electromagnets (superconducting), 
capable of providing stable magnetic 
helds for Masers and at the time 
onsuming little occupying in 
ignificant space and contributing neg 
gible weight to a device AW Feb. 15 
p. 7 These are in development pr 
marily in conjunction with Maser work 
Hughes, Jet 


it Airborne 
Propulsion iboratory and Lincoln 
to find 


| 
Laboratory. Main objective 
uperconductors with high critical 
if j Tvo 


requirement CT 


same 


power! 


Instruments 


field opposite 
fabricated 
contract to Lincoln 

Memorial Institute 


mobium-tin com 


tron) and capable of being 

wire. Under 
Laboratory, Battelle 
investigating a 
material can be 
should 


pound and if this 


formed into wire it provide 


205 E. 42nd St., New York 17, N. Y. 


Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec 


Foctory Branch Offices: Burbank, Colif 


Orlando, Florida; Chicago, Illinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C, 
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VAPORIZING NITROGEN in dewar flask at the Martin Co. (left) produces 77K temperatures for tests of vacuum-deposited specimens. 
Circular holder and necessary masks for depositing film flip flop at Space Technology Laboratories, Inc. (right) are shown half true size. 


four times those of nio- formance rivaling Maser ‘ f when used at cryogenic tempera 
the reduction in thermal noi tures, according to W. C. Dunlap, Jr., 


© Masers, capable of operating in the cooled to liquid mtrogen ten t id of the solid state research group 
nillimeter wave region or with larger © Superconducting computer clemen t Bendix Research Laboratories. Al- 
Shift vable_ voltages ipplied to rectifiers 


um 


bandwidth products or better including thin film crvotrons 
ranges of frequencies. Among the mor ters and memories hav ipacitors, he savs, may be increased 
| 5 


t RCA, IBM itly because the thermal factors in 


xotic types is a cyclotron resonance being developed at 
Maser in the planning stage at Lincoln Arthur Litth ikdown are sharply reduced. Unique, 
} 


Laboratory will use semiconductors @ Non-super conducting comput nall-size resistors are possible in such 
will be tunable and = ments, such as CRYOSAR (low-t tems, he savs 
from millimeter to in iture—CRYO Switching by A Along these lines, RADC is conduct 


regions Recombination) developed at | g a crvogenic program aimed at mor« 


; i\ HN } 
¢ Super-cooled parametric amplifiers, Laboratory. CRYOSAR i imediate use of avionic equipment 

oled to liquid nitrogen temperatures 
at 


gain 


iormally capable of noise figures of minal comput lement 
bout | db. at room temperature, which ion is based on impact ionizat operating avionic equipment 
more sensitive per- emiconduct heil ver temperatures and not allowing 





ra | iTge 1m I [ INFRARED SUPER - Quantum MOISE 
\ Room |= SENSING CONDUCTIVE ELECTRONIC REDUCTION 
Teme «6s: OE VICES OfvICcES DEVICES 





MmCcmo}r 


Other Projects 
Other 
vices in 


MaSER 
MPLIFIERS 





ne Instrun 


- FREQUENCY 
| B \ | OME TER | asap i riers) |STANOAROS 


and tran ssion lines 
conducting vities (Hugh ” Euectao- ||| 


orator uperconducting 





FIN TUBING made by Air Products for ‘ ipercond ng switch f —— 
i ; jon 


h WmMonk 





miniature heat exchangers used in cooling ; 

é MASER 
infrared crystals to liquid nitrogen tempera- ug ’ w-temperature ot | Devices 
tures. Gas enters tubing at one end, ex- ictors (RCA and Kearfott 


hausts at other after passing through throt detectors Westinghouse, \\ 


tling section held to 77K. Tubing con Hughes) and reversing switch ' LOW TEMPERATURE operating environ- 


with infrared tional Research Council ments of infrared, superconducting and 








tained inside small cylinder 
crystal mounted at end is placed inside Besides these special 


vacuum-insulated dewar fitted with window vices, standard component 
made with new and improve imps are indicated in chart. 


quantum electronic cryogenic devices as 


well as special cooled transistors and par 
or lens. 
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NEW CANNON PLANT i IN PHOENIX 


INGREASES PRODUCTION 


AND SPEEDS DELIVERIES 


Plug/Harness Systems-Umbilical °° 


Plugs-Hermetic-seal Plugs 





large temperature fluctuations, RADC 
engineers expect to obtain improved 
performance and better reliability than 
possible at room temperatures 

Ihe preservative effect of low tem- 
peratures, Dunlap adds, might prevent 
deterioration of avionic components 


Materials Studies 


The importance of materials in cryo- 
genic electronics is indicated by the 
groups among the 44 questioned which 
ire studying materials, The number 
breaks down as follows: superconduct- 
ing materials—23; semiconductors 
ind paramagnetic materials—3 

In superconductors, the prime mate 
rials of ervogenic electronics, many 
groups report efforts to find new super- 
onductors, to raise transition tempera- 
tures of known allovs or to find new ma- 
terials with higher transition tempera 
tures (for higher temperature opera- 
tion); to find metals or alloys with sharp 
uperconducting transitions; to obtain 
pure materials with low critical mag- 
etic fields (for thin film cryotrons) or 
critical field 


mpure materials with high 


for clectromagnet 
Among th iperconducting mat 
ratories where the 
lied a niobium and its 
nd } muti mcrcurs ind 
Kearfott mi 
nitride and 
lelephone 
urv, ni 
bium, tin 
Rutger 


Physical 


Cooling Mechanisms 

Nine f th tioned 
ling mechanisms for 
} Ohio State Un 


fan is examining u 


reanization qu 


ial ling mechanisms un 
ict to RAT The effects be 

| include some considered in 
resent standards, but which 

of simplicit 

in handling 

18 i rateg material 
RAT Ohio State is 


endothermal 


studving 
gnect thermal ind 
hemical reaction eftects 

If super 
vith transition te mpcratures 
higher temperature of liquid hydrogen 

20.4K), cooling problems may be cased 

for superconducting devices. To date 
the highest reported transition tempera 
ture is for niobium-tin (about 19K) 
One scientist suggests eventual use of 
liquid neon (27.2K) refrigerating sys 
tems although the cost could prove pro 
hibitive. 

Air Products, Inc., a manufacturer of 
cryogenic systems for cooling electronic 
devices, is urging avionics a to de- 
sign 20 to 40K systems for airborne ap- 


onductors can be found 


near the 
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Now, the 
you with 
where small size and 
are essential! 

These _ short 


a < ompletely 


TELEPATH 


wireless comn 


range 
transisto 
unit, 
self-contair 


than 


mitter-receiver 
economikk al 
and weigh less 
TELEPATH systems 
for operation in either 
50 mc. bands. No license i 
for the 27 me. TELEPATH 
can be used immediately 
TELEPATH systems ar: 
your 
of more freedom and conve 
use than the old styl 
talkies.” TELEPATH 
be used to provide com; 
munication networks, eithe: 
or out. They also may be | 


wearing apparel, a 


ly with your present comn 
system, to extend its usef 
TELEPATH systems ars 
passed for intelligible 
tions in high noise or poor 
conditions where direct 
visual contact is impossible 


R today and find a 
TELEPATH can help youl 
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Hard-hat with built-in radio, antenna, 
earphones and microphone 





CLIP MODEL 


a 


headset with antenna 


and microphone; shirt-clip 





A complete pocket- 
size 2-way radio 


Air Force-Type for 
et-engine noise 


Special Models on Request 





FEATURES 
© Crystal Controlled Transmitter 
© Crystal Controlled Superheterodyne 
Receiver 
@ Meets All Applicable FCC Requirements 
© Long Battery Life 
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SEISCOR, Box 1590, Tulsa, Oklahoma 
Please send complete information. 
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STATIC INVERTER—The Tapco inverter employs special logic and 
power circuitry which generates the three-phase output shown in 
the photograph at left. This technique of “synchronous switching”* 
provides an output which is essentially devoid of 3rd and Sth 
harmonics and their multiples as well as ali even harmonics. Although 
the resultant wave form can be used unfiltered in many applications, 
a total harmonic distortion of less than 5% can be obtained with 
a filter that iS appreciably smaller and lighter than would be required 
to filter a square wave. Special controlled rectifier output circuitry 
provides both efficient voltage regulation and short circuit protection. 
Switched mode operation throughout insures maximum efficiency 
as well as minimum size and weight. * Patent applied for 


PERFORMANCE DATA — Input Voltage d.c.: 18-3! vde. Output Voltage 
3-phase: 115 vac 1%, WYE or DELTA connected. Output Power: 500 VA 
Power Factor: Unrestricted. Output Frequency: 400 cps *0.02% standard 
~0,0001°% where required. Distortion: Less than 5%. Maximum ambient at 
full load: 125°C. Wave Form: Sine wave. Short Circuit Protection: Limits to 
300°% rated current. Efficiency Full Load: 85°. ENVIRONMENTAL DATA 
Vibration: 10g through 3000 cps. Shock: 40g. Acceleration: 12¢ for 5 minutes 
Temperature: -55°C to + 125°C. PHYSICAL DATA—Envelope Dimensions 
Including Fins: 4.5" x 9” x 10°. Weight: 25 Ib. 


VOLTAGE REGULATOR —This regulator utilizes a pair of silicon 
controlled rectifiers in a full-wave, buck-boost configuration. By 
means of a fast response magnetic amplifier, this circuit simultane- 
ously provides efficient voltage regulation, transient elimination, and 
short circuit protection. A stable internal d.c. reference in conjunc- 
tion with the magnetic amplifier provides the necessary control to 
maintain an output voltage constant to within + 0.7%. Efficiency 
of over 90% is obtained with d.c. input voltage variations as high 
as 22 to 30 vde. 
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PERFORMANCE DATA-— Voltage Regulation (Under worst combination 
of load, environment, input power) 0.7 Input Voltage d.c.: 22-30 vde 
i ; Output Voltage d.c.: 28.3 207° Input Voltage a.c.: 11Sv * 5%, 2000 cps 
oa. - ee t aioe 4 ie “1%. Output Power: 350 watts. Output Ripple: 15 mv peak to peak. Effi- 

ciency Full Load: 90%. Transient Protection: Will absorb up to 46 volts peak 
at the d.c. input terminals. Short Circuit Protection: Current limited to 300% 
rated current. Output Impendance: 02 ohms d.c., 2 ohms 10 cps to 40 ke 
ENVIRONMENTAL DATA-—Vibration: !0g¢ through 3000 cps. Shock: 40g 
Acceleration: |2g for 5 minutes. Temperature: -65'F to + 165°F. PHYSICAL 
DATA — Size: 3" x 4” x 6". Weight: 5.3 Ibs 


D.C. VOLTAGE REGULATOR LOAD CHARACTERISTICS 
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Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 

















DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE, 
ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 





plications. The reason for this, the 
company points out, is the significant 
increase of refrigeration, and the sav- 
ing of power and size due to Carnot 
cycle efficiency at these elevated tem- 
peratures. 

Other points brought out by the re- 
sults of the survey are: 
e Government agencies are supporting 
at least a portion of the cryogenic re- 
search and development at 29 of the 
44 organizations questioned 
¢ Sponsoring government agencies in 
clude Wright Air Development Divi- 
sion, Rome Air Development Center, 
Air Force Cambridge Research Center, 
Air Force Office of Scientific Research, 
Office of Naval Research, Navv Bureau 
of Ships, Army Signal Corps, Depart- 
ment of Defense, Army Ballistic Mis- 
sile Agency, National Science Founda- 
tion, National Bureau of Standards and 
the National Aeronautics and Space Ad- 
ministration 
¢ Total annual company or laboratory 
investment in cryogenic electronics plus 
the annual government 
monev received for thi 
ported by 24 of the 44 groups as pre- 
viously indicated The 24 
ippear to be reasonable 
total sample in 
organization s$1z¢ 


umount of 
purpose was re- 


reporting 
rganization 

ection f the 
terms of program and 
¢ Principal problems which remain to 
be solved to permit more widespread 
ipplication of cryogenic devices reported 
(with several in- 
fall into these 
weight, relia- 


by survey participants 
dicating more than onc 
gencral categories: size, 

perating svstems and de 

more extensive range of 
better understanding and 
materials (6); reproduci- 
itv of helium need 


si brs ] 


miscellaneous (4 


better materials 

ind no 
14) 

@ Responses to the question: Do you 

foresee the use of crvogenic clectronic 

equipment in aircraft missiles or 
“Sy sates twas” (25) “no” (1) 


“questionable” (1 not 


pac S 


0 know” 1). ind “no 


ndividual crvogeni 
é ron rch programs ar 
e Stevens Institute of Technology 
investigating multiple 
onducting and 


entists re 
f LpCcT 
thin normal films on supercon 


normal 
ind ferromagnetic super 


lition to device work, this 
idving superconductive 

ncluding transition 

ind Objectives are to 
ffecting the kinetics of 

transition between normal and sup 
erconducting states using suitable mate- 
rials, and to explore intermetallic com- 
pounds and compound alloys for new 


superconductors, 
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¢ Rutgers University—Dr. Bernard S 


is studying properties of dilute 
conductive alloys. He is inter 


the effect of electron scattering on 
erconducting properties and on thi 


; 


tropy of a superconducting energ 


He is also investigating effect 
loving on the normal phase of th 
metals 

@ Sperry Gyroscope Co.—Surfac« 
ment Division is studying basi 
tics of thin films, 20 to 50 angstr 
thickness, and investigating m 
response, current distribution 
switching properties of films. Al 
ing of Silsbee’s hypothesis of con 
under which superconductivity 
ist is under way. K-band amplifier 
15 to 18% bandwidths are exp 


evolve 


Researching Cryogenics 


Other Sperry divisions or Sperr 
Corp researching 
genics 


divisions are 
for infrared and gvroscc 


vices (Marine Division); for broad 


millimeter wave sources includi 
plifiers, oscillators and detect 
to 300 kmc. range Electron 
Division or microwave devi 
haps usi uperconducting 
ri in count 
ountermea 


kinds 


@ Hughes Aircraft 
crvogenic systems for us 
detector ind 
ind parametric amplifier 
roducing open ] 
ipable of cooling 


lown to SOK 


han thre 


(organ t 
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Fasteners for elevated temperature service. 
Send for DATA CATALOG 286 





Manufacturers of 
AN - NAS - MS and 6 DIGIT 
HARDWARE meeting today’s ne- 
cessity for unfailing reliability. 
CERTIFIED AIRCRAFT QUALITY 


WRITE « WIRE « PHONE 


MERCURY AIR PARTS CO. 


“20 Years of Dependability” 


9310 W. Jefferson Blvd. Culver City, Calif. 
UPton 0-5923 TWX-CVR CY4138 





























The Bendix DRA-12 Doppler Navigation System, pictured above, weighs antenna; (C) Control Unit—designed to RTCA-SC-46 specifications 
only 61 pounds. (A) Tracker Unit—'% ATR package completely tron- for installation in aircraft panel; (D) Indicator—standord, integrally- 
sistorized for greater reliability; (B) Transmitter-Receiver—short ¥% ATR lighted instrument showing ground speeds up to 999 knots; (E) Antenna 
package requiring only single microwave connection (plus cabling) with —four-beam plonor array measuring only 3'4° at thickest point. 


BENDIX DOPPLE 


Years-ahead design anticipates airline 


Built-in airline accuracy and reliability are the chief 4 Employs fixed, passive, four-beam planar array 
reasons why Bendix leads in commercial jetliner antenna only 3/4" at thickest point. 
Doppler navigation. These essential qualities are the 
direct result of the advanced design and painstaking Utilizes FM/CW Doppler principle to give maxi- 
fabrication of the Bendix Doppler System, and they are mum efficiency at low power consumption. 
the key factors that led United Airlines to select the ; 
Bendix system over all others. 
High degree of accuracy in ground speed and drift 

Here are 10 reasons why Bendix Doppler is ahead angle information permanently maintained through 

today, and will be in the years to come: use of digital computer techniques. 


ER The DRA-12 Bendix* Doppler Navigation System 6) Coherent detection permits operation with signals 
weighs only 61 lbs., and its companion CPA-24 more than 20 db below noise level. 
Navigation Computer only 14 lbs. 
wA Eliminates altitude holes through use of unique 
2 Completely transistorized** for maximum reliability. modulation method. 
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United Air Lines selected the Bendix Doppler Navigation System for its 
-aw DC-8 Jet Mainliner fleet operating between California and Howoil. 
Bendix Doppler will greatly increase operational efficiency over this long 
over-water route by reducing in-flight time and lowering fuel consumption. 


NAVIGATION SYSTEM 


performance needs...today and tomorrow 


Maximum accessibility for maintenance achieved to continu: ‘ compute ground position relative to a 
through use of plug-in computer circuit boards and selected tr his information is displayed as a direct 
readout in front of the pilot as distance to his desti- 
Modulation system, computer elements, and other ae and his position to the left or right of the selected 
critical circuitry engineered for expansion into deneen ai 
. *erG. oS. PAT. OF “EXCEPT FOR TRANSMITT LYST D ITS VOLTAGE 8 
Mach 2 and Mach 38 aircraft. : ¥ ee tee 2 
10 Backed by full line of test equipment and complete B ndix Radio Division 
AVIONICS R * BALTIMORE 4, MARYLAND 


maintenance training program. 
Export Soles & Service: Bendix international, 
205 €. 42nd Street, New York 17, N. Y, 


sub-chassis construction. 


Here is the Bendix Navigation 
Computer System, companion to 
the Doppler System on opposite 
page. This highly accurate 
system, weighing only 14 lbs., 
accepts ground speed and track 
information from Doppler System 
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negie Institute of ‘Technology; Convair, 
a division of General Dynamics Corp.; 
General Electric Co. Computer Labora- 
torv, Palo Alto, Calif., and General En 
gineering Laboratory; Hughes Aircraft 
Co. (Electronics and Infrared Labora- 
tories); International Business Machines 
Corp.; Jet Propulsion Laboratory of 
California Institute of Technology; 
Kearfott, division of General Precision, 
Inc.; Lincoln Laboratorv of Massachu 
Institute of Technology; Louis 
State University, and the Martin 
(Electronics and RIAS divisions) 
Also, Massachusetts Institute of 
Technology (Electrical Engineering 
Computer Components); Minneapolis 
Honevwell Regulator Co. (Aeronautical 
Division); National Bureau of Stand 
ards, Radio Standards Laboratory, 
Boulder, Colo.; New York University 
(College of Engineering); Ohio State 
University (Antenna Laborator ind 
Department of Chemistry); Pennsyl- 
vania State University (Crvogenic Lab 
oratorv); Purdue University (School of 
lectrical Engineering); Radio Corp 
of America; Rome Air Development 
Center; Rutgers University (Ph 
Department); Space Technolog, 
Physical Research 
Gvroscope Co. (Surface 


setts 
ana 


Co. 


Lab 
oratories, Inc Lab 


oratory); Spern 


Bell Laboratories 


Armament, Marine, Electron ‘Tube, and 
Countermeasures Divisions and the 
Sperry Microwave Electronics Co.); Ste 
vens Institute of Technology (Depart 
ment of Physics); U. S. Army Signal 
Research and Development Laboratory, 
Ft. Monmouth, N. J.; U. S. Naval Post 
graduate School (Department of Phys 
ics), Monterev, Calif.; University of 
California (Los Alamos Scientific Lab 
oratory); University of Kansas (Depart- 
ment of Chemical Engineering); Uni 
versity of Michigan (Solid-State De 
vices Laboratory of Electrical Engineer- 
ing Department); University of North 
Carolina; Virginia Polytechnic Institute; 
Westinghouse Electric Corp. (Research 
division); and Wright Air Development 
Division 

In addition 
tories participated in the survey. They 
ire National Phvsical Laboratorv, Ted- 
dington, Middlesex, England; National 
Research Council, Ottawa, Canada; aud 
Phvsical-Technical Federal Institute, 
Braunschweig, Germany 

Information about 
tronic research at several companies 
which did not participate in the survey 


mentioned here came from 
outside 


three foreign labora- 


crvogenic elec. 


but were 
company spokesmen or source 


the firms 


Employe Wins 


Annual Miniaturization Award 


New York—David A. McLean of 
Bell Telephone Laboratories was 
winner of the 1959 Miniat 
Awards Competition _ last 
his development of techniques 


named 
ization 


ing tiny integrated 
of capacitors, 
tions, all of tantalum 
sputtering (AW Sept 

Che annual competition is sp 
by Miniature Precision Bearing 
Keene, N. H 

AVIATION WEEK was one of 
iwarded 


resistors 


ganizations or person 

tificates of Excellence in th 
Miniaturization Awards Comp 
AVIATION WEEK was selected f 
contribu 


made “significant 


miniaturization by seeking 
nizing and 
achievements in this field. Be 
to-the-minute knowledge of 
of others is a powerful stimu 
creative thinking of engineer 
tists, AviIATION Week ha 
research and development 
circuitry and molelectronics.’ 

Other recipients of Certificates of 
Excellence include 
e Dr. Jerome J. Tiemann, Gener 
tric Research Laboratory, for hi 
tribution to the development of th« 
tunnel diode. 


reporting on 


il Ele 


con 


84 


Instruments 
to the devel 
circuit 


] 
iuie 


Texas 


yntribution 


e jack S. Kilby, 
Inc., for his 


opment of complete solid-state 


ising a single crvstal of semiconduct 


© Pacific Semiconductors, Inc., for the 


? f , 1 , 
clopment of microdiodes which 


cupy only 1/50th the space of 
entional semiconductor diod 
e Mallory Battery Co. and Ruben Lab- 
oratories for development of the rid 
mall | 
f an aspirin 
helf life and can operate under « 
environmental condition 
@ Col. Clarence H. Lewis, h jua 
Air Research and Development ( 
mand, and Westinghouse Electric Corp 
for initiating the concept of molecular 
electronics and demonstrating its poten 
tialities (AW Apr. 27, 1959, p. 54 
e Eldon C. Hall, Massachusetts Insti- 
tute of Technology Instrumentation 
Laboratory, and Samuel A. Francis, 
Associates, for the dev 
velded-pack fabricati 

h made it possible t 

he Polaris inertial 
: ibout one quarter 
its former size and about one-half it 
previous weight (AW Aug. 24, p. 104) 
¢ General Electric Co., Miniature Lamp 
Department, for the development of 
the smallest 150 watt bulb ever made, 


t mercurv batterv. about the 


tablet, whi 


guidance 


omputer to 


which measures only one-half inch in 
diameter and features a “no-blacken- 
ing” characteristic. Lamp was devel- 
oped for use in wing tip of military 
jet aircraft. 

e Centralab, the Electronics Division of 
Globe Union, Inc., for production of 
the smallest complete four-stage ampli- 
fier ever constructed. The hermeticalls 
sealed unit measures 0.53 in. in diam 
eter and 0.23 in. thick 

¢ Bendix Research Laboratories for de 
velopment of a miniature hydraulic cam 
motor, measuring only | in. in diameter 
and | in. long, which develops 0.3 hp., 
for use in space vehicle applications. 


- FILTER CENTER + 


> Probing Upper lIonosphere—Electron 
density of the upper atmosphere above 
the F-2 region will be studied with satel. 
lite pavload and ground control equip- 
ment to be developed jointly by the 
Central Radio Propagation Laboratory. 
of the National Bureau of Standards and 
Airborne Instruments Laboratory. The 
P pa will establish 


cxper 


gation Laboraton 
1 constants and 
dat All will de 


cate urborne ind 


imenta interpret 
sign, develop and fabri 
ground 
hardware, ground display equipr 
Guidance Team—Team of 
Army Ballistic Missile Agency 
scientists, perhaps 15 in number and 
headed by Dr. Frederick K. Mueller, 
deputy director of ABMA 
ind Control Laboratory, will 
leus of Astro-Spa Ele 
Huntsville The new 
by Belock Instrument 
Point, N. Y., will handle 
| 


development and manufacture 


> Space 


former 


pre viou I; 
Guidane 
be the nu 


ontrol systems and spa 


Line—Major 


innounced by 


© Signed on the Dotted 
ontract awards recently 
wionics manufacturers includ 
®Rvan_ Electronics, 
Rvan Aeronautical Co., San Diego. has 
been awarded three contract totaling 
nore than $1.1 million by Sikorsky 
Aircraft for an additional quantity of 
AN /APN-97 | radar sets, 
pares and test equipment for use in 
Sikorskv’s Navy helicopter 
¢ Transval Electronics Corp., Fl S« 
gundo, Calif., is to deliver tw types of 
wer supplies to activate 
port equipment for the Bomar 
under a $600,000 contract from Bocing 
Airplane Ce Accelerated 
ills for delivery within six month 
¢ Collins Radio Co., Cedar Rapids, 
lowa, will produce airborne VHF com- 
munication and navigation equipment 
for the Air Force under a $1.1 million 
contract. 


division f the 


navigation 


ground up 
missile 


cheduling 
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cenerat voters Ae T MAN SHG 


AC Seeks and Solves the Significant—|nspired by GM's pledge to 


AC, an acknowledged leader in the new technology, plans to react 
AChiever inertial guidance systems. / This is AC QUESTMANSH 
new ideas, components and systems... to promote AC's chall 


control and detection. Mr. Jack Briner, AC Director of Field 
Development Program ‘‘offers young engineers world-wide 
ship.'’ They learn a product from its technological theory thr 
this training, ‘‘they utilize their own ingenuity to support A 
technical liaison through training, publications, maintenance 
qualify for this special training, if you have a B.S. in the elect 
fields. Special opportunities also exist at AC for men with M.S 
and solver,"’ write the Director of Scientific and Professional 
Plant, Box 746, South Milwaukee, Wisconsin 


GUIDANCE/ NAVIGATION| CONTROL] DETECTION/AC SPARK 


— in 


ntribute heavily to our national defense, 
far beyond such accomplishments as 
P. It's an exciting scientific quest for 
nging projects in guidance, navigation, 
», believes his department’s Career 
nities in the practice of Questman- 
)perational deployment. Following 
jucts in the field, with more effective 
neering, and logistics."” / You may 
scientific, electrical or mechanical 

1 Ph.D. degrees. If you are a ‘seeker 
yment, Mr. Robert Allen, Oak Creek 
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AN APPROACH 


TO GOOD re 


BUSINESS... We Collins equipped Jot Star 


True itive 


mental of 


good Dusine 


with Lockheed’s 

Equipped with Collins Ele 
JetStar combines the safet 
pendability of a scheduled 

the flexibility and convenience Electronics 


privately wned airp e 4 , 
pr itel} ownes nity OUU Tee ietS Management wt Wt cquippt 1 JetStar apf roacnes 


The pressurized cabin management tool that 
ference room quiet, and Is av ecision makers to make 
either executive or transport inter »o0d business anytime 
for adaptation to any business the world 


COLLINS RADIO COMPANY CEDAR RAPIDS. IOWA DALLAS, TEXAS BURBANK. CALIFORNIA 








Sikorsky’s S-57 proposal would use counterbalanced rotor blade for vertical takeoff and landing, and would be powered by a Pratt & 
Whitney J52 turbojet in horizontal high-speed flight. Rotor blade is housed longitudinally in fuselage during cruise phase. 


Rotor would be powered by air diverted from turbojet to rotor system's free turbine, then through a shaft to drive a compressor which would 
send cold air to three jets at the tip of the rotor blade. USAF funded design, construct | test of wind tunnel model. 


Sikorsky S-57 Jet VIOL Stores Rotor in Fuselage 








Wing leading edge of the $-57 (AW Jan. 18, p. 62) is slightly bowed in the swept-back direction. This offers advantages at high speed 
and circumvents drag problems that are prone to occur in transonic vehicles at about Mach 1.1. The $-57 model showed uniform stabil- 
ity through the transonic range, Sikorsky says. USAF and Navy have studied the S-57 design concept. 
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TURBINE DRIVES UNLIMITED 


FOR THE WHO'S WHO OF TURBINE /NDUSTRY i 





WESTERN GEAR SUPPLIES PRECISION MINIMUM-WEIGHT, 


HIGH-SPEED TURBINE DRIVES RATED TO 10,000 HORSEPOWER TO AEROJET 
* AIRESEARCH «+ BELL « BOEING « CHANCE-VOUGHT + CONVAIR + DOAK AIRCRAFT « 
DOUGLAS + GENERAL ELECTRIC + GRUMMAN «+ KAMAN + MCDONNELL « NORTH 
AMERICAN + PRATT & WHITNEY « REPUBLIC « RYAN «+ SOLAR + WALTER KIDDE. 


Distinguished names like these —the leaders of the industry — 

have set the pace for turbine development — and keeping pace with 
them is Western Gear ‘with the precision gear drives that add to turbine 
efficiency. In the belief that we have produced more drives than any 
other manufacturer, Western Gear confidently offers the services 
of the field's most experienced engineers — experts in design whose 
work is backed by unmatched manufacturing and testing facilities. 
Simplify your own drive problems by calling on Western Gear — 
decades of experience and hundreds of designs to draw on can save 
you both time and money. We guarantee a better, completely reliable 
drive in less time. Let us prove it—call on Western Gear now. 

Call or write Precision Products Division, P.O. Box 192, 

Lynwood, California. 
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WESTERN GEAR CORPORATION. 








AERONAUTICAL ENGINEERING 





SIKORSKY $-60, powered by two reciprocating engines, is the forerunner of a family of 


to carry payloads as great as 50 tons. Sikorsky’s first turbine crane will be the S-64 


lue to 


Aviation Week Pilot Report: 





turbine-powered cranes which will be designed 


fly this year. 


5-60 Demonstrates Crane Feasibility 


By Robert I. Stanfield 


Stratford, Conn.—Sikorsks 


} 
¥ ‘ , , ' tik 
in nich ntl 
i 
thy crane 


and mnel 


ind 


pcTS 
per 


mmecrcia 


| 
oupled to its aft-fac 
implifie vading 


tf th S-60 was ob 
AVIATION WEEK 
rt a 1 passst 
detachable Cxpe 


then as an 


| 

nger in th 
rimental 
ind yperat 
Ski 


ind can 


cople pod 
riven, multi-engine 

it 100 kt 
haul a 5-ton payload 
The rotorcraft was 


ing components of 


~ 


built around ex 
the 

56, including engines, hvdromechani 
cal clutche gcar geal ete 
Only the structure and cockpit are dif 
ferent. The development represents a 
Sikorsky investment of more than $2 
nillion. Navv’s Bureau of Aeronautics 
furnished bailed components (AW Apr 
20. 1959 p 29 


production 


ind boxes 


Powerplants are two Pratt & Whit- 
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MOCKUP of Honest John rocket, with fins 
haul a five-ton payload and cruise at 100 kt 


Sikorsky as universal tactical 
will provide a maximum 


tons, maximum 


up to 50 


insport any type ~ cargo 


type of lifting, hauling 
ind at 


minimum time 


mimum cost 


First of these, Sikorsky’s S-64 


removed, is airlifted by $-60. The helicopter can 
Still-air range is 230 naut. mi. 
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The McGRAW-HILL | 


AVAILABLE FOR 


A LIMITED TIME AT A 


B Special INTRODUCTORY PRICE 


—at a prepublication savings. The introductory price of $159.00 
saves $16 on the regular price of $175.00. 


Low Monthly Terms Available 


An unprecedented publishing achievement 
providing a complete reference work for 
the library of the engineer or scientist. 


Toor accelerated pace of 

technological developments de 
mands a broader scientific back- 
ground of the technical man. No 
longer can a thorough knowledge 
of only his own specialty assure 
him of success. A structural engi- 
neer must know about ocean cur- 
rents before designing an off-shore 
oil-drilling platform ...a chemist 
needs a better background in elec- 
tronics to make full use of instru- 
mentation ...an engineer placing 
a cross-country pipeline requires 
knowledge of weather conditions 

.a space scientist needs infor- 
mation on human physiological 
and psychological factors. The 
McGraw-Hill ENCYCLOPEDIA 
OF SCIENCE AND TECHNOL. 
OGY is designed for needs such as 
these or others with which you may 
come in contact. Nothing remotely 
like this has ever been done before. 


Your ma:ter reference to the 


for ENGINEERS 





plications, and discoveries. So skillful 
and extensive is the cross-referencing 
that you could follow through to a 
basic education in virtually any tech- 
nical or scientific field. 


The work of 
world-renowned authorities 


More than 60 Consulting Editors, aid- 
ed by a distinguished Advisory Board, 
chose the most outstanding persons in 
each field to contribute to the ency- 
clopedia. The names of the 2000 con- 
tributors read like a “who's who” in 
the pure and applied sciences — as 
suring you of the most informed view 
of each subject covered, 


Leading contributors like Glenn 7 
Seaborg on the transuranium ele- 
ments; Paul A. Siple on Antarctica; 
Selman Waksman on antibiotics; P W. 
Bridgman on classical mechanics; H. 
E. Edgerton on deep-sea photography ; 
recent Nobel Prize-winner Emilio 
Segre on the antiproton and anti- 
matter; Krafft A. Ehricke on space 
engineering; and others of equal stat- 
ure — provide you with brilliant cov- 


eeediieiiiate 
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eet 





quickly get to the depth you want 
—comprehend the precise area and 
degree of knowledge you need—in 
any realm of technological interest 
or activity. 





Completely indexed 


The Index takes up an entire volume 
and runs to over 100,000 entries. Spe 
cific facts can be located quickly not 
only through the index, but also by 
means of the extensive cross-referenc- 
ing of the 7200 articles. 
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The McGraw-Hill ENCY- erage of any topic you seek out. 
CLOPEDIA OF SCIENCE 
AND TECHNOLOCY con- 
tains more than 8000 draw- 
ings, charts, maps, photo- 
graphs, and diagrams in both 
black-and-white and color. 
All were especially prepared 
by the finest craftsmen in 
technical illustration. They 
reinforce the written infor- 
mation — round out the com- 
nome ractical nature of the 
cyclopedia. 


world of science and technology 














More than 7000 separate articles — 
many of them by men credited with 
performing pioneer research in their 
fields ~ provide unrivaled breadth of 
coverage — meet many needs within 
your range of interests and challenges. 
The articles range from concise defi- 
nitions and basic foundation material, 
to the most modern developments, ap- 


Unequalled in clarity 


When you turn to the encyclopedia, 
you find that the articles explain and 
illustrate with the utmost skill, clarity, 
and accuracy. Complete understand- 
ing, in addition to factual information, 
keynotes the encyclopedia’s approach. 
The style of treatment enables you to 



















for SCIENTISTS for TECHNICIANS 


of ie ain Tochadtiay 


Tow — for the first time in the whole span 
N of technological progress can you have 
conveniently and inexpensively available a 
universal reference of technical knowledge. 
Never before have so many and such inter- 
nationally known authorities been enlisted 
to provide you with the broader, more com- 
plete scientific and engineering background 


EDITORIAL . ae S me" : ‘ 
mami dans required by today’s exploding technological 


Dr. Reger Adame 
Be. Senet Betis 4 MONUMENTAL in scope... prepared by over 
jeowge Ri. Senionn, F 2000 authorities ...the McGraw-Hill ENCY- 
William Rubey 4 CLOPEDIA OF SCIENCE AND TECHNOL- 
) . OGY places at your command the basic concepts, termi- 
, and modern developments in every area of engi- 
ne g and science. From aeronautics to zoology... 
fi echanical engineering to oceanography ... from 
the atomic nucleus to the far reaches of outer space... 
here is the whole sum of basic technical knowledge dis- 
tilled into 15 volumes for ready reference and ease of 
rst anding. 
McGraw-Hill ENCYCLOPEDIA OF SCIENCE 
) TECHNOLOGY helps you attack more confidently 
blems demanding knowledge beyond your par- 
field... enables you to bridge the gap between 
ecialty and countless other fields which grow ever 
to your own. 


developments. 





poling coil 4 ‘ omit : 
tungsten target : _ ! ¥ om ee f Special low prepublication price 


To give the Encyclopedia as wide an initial circulation as 








among the type of readers whose reactions are 
portant —a special low price, affording a savings of 
s offered. 

offer is limited to orders placed before the Encyclo- 
s published. In view of this, we urge you to mail the 
Up-to-date for further information promptly. Your request now 
: ae d e this price advantage for you, subject of course to 

The Encyclopedia reflects facts still rtland D. Perkins ter examination and acceptance of the Encyclopedia. 


Special techniques of illustration I 
odd unusual clarity 








in the news — the Van Allen Radia- . Dr t. Port ; : McGraw-Hill Encyclopedia of Science and Technology 
tion Belts, the plans to probe the C, Ladd Pross a t 4Ist Street, New York 36, N. Y. 

earth's crust to the Moho Discon- hart ’ Loge y a Jepartment AV-3-28 

tinuity, artificial sat- D tone per n py, 

ellites, and much Spear” —divonesw § : (eaeeeeneeheEee & ££ ee ee es 
more, 4 YEAR. a , _ a Ao " : . 
BOOK OF SCI. . Mail this coupon for full information 
ENCE AND TECH. i - ag! 

NOLOGY will R a Department AV-3-28 

maintain the timely 4 4 ; — =e McGraw-Hill Encyctopedia of Science and Technology 

accuracy of the En- ng Tat 327 West 41st Street, New York 36, N. Y. 


oyelopedia. 4 Dr. C, B. Van Niel nd me your Prospectus on the McGRAW-HILL ENCY- 
“Pref, B ( EDIA OF SCIENCE AND TECHNOLOGY. with full de- 
ur special price offer and budget terms for Prepublication 


Illustrations are accurate, complete; : sab ‘ . 
bring out essential details P : ribers. (No obligation, of course. No salesman will call.) 


e 8700 illustrations 


























Avco/, rosiley 


New from Crosiey... 
miniaturized 


Command Receivers 
for missiles 
and drones 


To meet the critical need for high- 
density packaging in missiles, Avco’s 
Crosley Division has developed new 
miniaturized Command Destruct 


teceivers that weigh only three pounds 


Their task: To receive and act upon 
instruction from the ground to destroy 


a missile that has gone out of control 


In the Command Destruct configuration 
for range safety and similar applications 
the miniaturized Command Receiver 

has four channels incorporating a decoder, 
to provide a secure link between the 


ground station and missile 


For high-performance drones and decoys 
there are similar miniaturized Command 
Receivers that employ 1 12-channel 
network. These receivers will actuate 
control surfaces, direct engine operation 
and open a recovery parachute—all by 


radio-conveyed ground instruction 


Today Avco/Crosley Command Receivers 
are standard equipment on most of the 
nation’s missiles. And by meeting the most 
severe environmental and operational 


requirements they have proved themselves 


for the future 


For more nformatio crite to Vice- 
President, Market ng-Defense Product 
Dept W-CR. Crosley D on 

Avco Corporation, 1329 Arlingtor 
Cincinnati 25. Ohio 


New Crosley 
Command 
Receiver is 

about 

the size of 
a kitchen 
match box. 








be flying late this year. The S-64, 
which is expected to carry an 8-metnic- 
ton payload (17,636.8 Ib.)—with growth 
potential to 12 will have the 
ime design considerations as the $-60 
that the tail wheel will be 
favor of a wheel 
Gas turbines under consideration  1n- 
lude the General Electric T64 and the 
Pratt & Whitney JF TDI2A-1 (jet free 


military-rated at 4,050 


tons 


except 


climinated in nose 


turbine drive 
hp 
a short-haul 
at 95 kt 
1 maximum gross weight of 38,000 
Aviation Week was told. Radius 
ction will be about 21.6 naut. mi 
conforms with German 
equirement ind reflects the interest 
if Weserflug, West German company, 
S. Army and Navy in- 


nerated bv the S-60 _ test 


5-64, 


will cruise 


lurbine-powered 
mw peed vehi le. 


mission 


a iddition to U 


torect 
t 


hicl 

Sikor 1 design studs 

fly ral ipable of irrving 
which the com- 
olution te 


mack 


pan 
transport of n uch a helicopter 
100 Ib 
iameter of about 
of tow load 

000 Ib Powerplants 
mounted in multiples and 
uld be quivalent to that of 


three ocean-going tugs.’ 


would have a 


ipproximating 150 


yould be 


thrust w 


Crane Concept 


Crane concept, as demonstrated by 
the 8-60, includes 

e Carrving of any shape or size load 
vithin the weight limitation of the ma- 
chicles. bride 

} chicl ridg 


} 
line: missile pod 
| ; 


vater buckets, et 
e Discharging and picking up of loa 
faster than a cabin helicopter or 

vs Sikorsky truck: 60 sec. to 


} 
even, 


than a 





Sikorsky S-60 


Specifications and Performance: 

19,613 Ib. 
31,200 Ib 
34.500 Ib 
10,000 Ib. 
666 gal. (3.996 Ib.) 
unfolded) 

87 ft. 11 in. 


Empty weight 
Normal gross weight 
Maximum gross weight 
Cargo capacity 
Fuel capacity 
Over-all length (blades 
Over-all Leight: 
With tail rotor 
Without tail 
stowage 
Vertical 
ground) 


21 ft. 8 in. 
for carrier 
17 ft. 
(fuselage and 
7 ft. 8 in. 
19 ft. 9 in 
Rotor diameter 72 ft 
Blade chord 23.6 in. 
Rotor rpm. 185 
113 kt. 
100 kt. 
6,800 ft. 
.230 naut. mi. 


rotor, 
clearance 


Gear tread 


Maximum speed (sea level) 
Normal cruise speed 
Hovering ceiling (IGE) 





Range (still air) 
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discharge one load, take off, land 


second load, hook 
take off. 

e Use of simple light-weight 
designed to provide vibration-free | 
portation—particularh ipplicable t 


up second load 


missiles or instrumented 


uspended 


cate 
ment 
e Pod transportation: command 

first aid stat 


try 


eparately or in 
radio and radar post 
personnel transportation, con 
shack et 

e Increased lifting capacity—| 
Z by carrving loads close to f 
ind utilizing ground effect for 
bulk: loads 

ibin heli 

] 


for large 
pended below a 
e Mine sweeping a 
ind retrieving gear 


ong Vv 
from pod 
towing of variou from 


land vel 


Cargo Hookups 
The S-+ test 


} 


Opportunities for... 
communications 
specialists 


‘ bout 4.000 Ib 


ipproximat 
cut 


ground ira 
between fuselag ‘ ron} 

. arr = A vco/Crosley is looking for qualified 
' individuals to share in the develop- 
ment of new and exciting concepts 
in communications. At Crosley, a 
range of communications 
projects offers challenging opportu- 
nities to experienced personnel. 


that of the 

Cargo hooku 
be mad ithout interferen 
rotor downwash and static elect wide 
hazards The aircraft also ha 
with load ittached 


landings 


( ipability 
tesearch and Development activity 
extends from Range Safety Receivers 
for missiles to Meteor-Trail Scatter 
Systems for reliable long-distance 
radio links, and includes advanced 
concepts in tactical communications 
for mobile units. 


( ipabli of cmecrecnc'’ 
yetti oning load 
| inding 


. . 
tne production 


ircas It i 

nd Na ell ra. wail . . af = , ave 

=: an Sen penings exist in the following areas: 
e Radio Receivers and Transmitters 
e Miniaturized Circuits 

of gravitr e Transistors 

e Digital Circuitry 

D. C. Amplifiers 

Low-Noise Amplifiers 


of hard point m the indersid I e 
the fuselage and the wing, vi } . 
idjustable ible No special sling 


required and kneeling of the ma 
| 5 


Accelerated research into the devel- 
opment of Radar Systems has also 
created unusual positions in this fast 
growing field. Specific areas of in- 


6 in., which mav be extended to 
in illows the hel 
over the load. Cargo operation 
full view of the pilot at all times 


_ ‘ Pe va » 
Experimental passenger _ pod e Microwave Techniques 
which the flight was 


made ty thin 1 e Circuit Design and Development 
weighs about 1,700 Ib. empty and e Solid State Building Blocks 
ballast d wi $000 Tbh. of lea e Pulse and Video Circuitry 
to weigh it down. It measures 8 


ft. It was attached to the 8-60 by { 
suspension cables at each corner; ru 


ic opter to squ it 


terest include: 


For more information, write to Mr. 
P. B. Olney, Manager of Scientific 
and Administrative Personnel, Dept. 
W-340, Crosley Division, Avco 
Corporation, 1329 Arlington Street, 
Cincinnati 25, Ohio. 


bungees climinated any contact 
fuselage 
Sikorskv is experimenting with 


ibsorbers of vertical movement 

vibration, including bungee “‘clust Av 

of three bungees each for each su ee Cc i 

sion cable. Nylon cord also has | ros ey 


93 





e BFGoodrich 


DEFLATED INFLATED 


Lightweight rubber seals 
inflate without stretching 


B.F.Goodrich inflatable seals provide 
uniform sealing pressure, snap back into 
position when pressure is released. Use 
for sealing canopies, blast doors, access 
ports, etc. Ask your B.F.Goodrich rep- 


resentative to help solve your sealing 


problem 


B.EGoodrich 


aviation products 


‘ss. Where there is no air to resist their motions, all bodies 








used as a shock absorber. During this this type of absorber did produce a 
flight company was testing four air ab noticeable side-sway and _ side-to-side 
sorbers used with Cadillac automobiles. — shake 
The $-60, plus pod and _ passenger: S-60 does not provide for jettisoning 
grossed about 31,000 Ib. at takeoff of loads on the hard points. This, of 
Outside air temperature at the Stratford — course comparable to carrying 4 
plant was 0C. Wind was from the load internally in a cabin-type aircraft 
west at 30 kt., with gusts to 40 kt Some pilots have felt that the abilits 
: to jettison would be a desirable fea 
Pod Flight ture and also feel that while the prac 


Che pod is a “‘trailer-type” of vehich ticed method of supporting cargo on 


with an almost continuous expanse four cable 
ibles could be used to climinate 


completely adequate, addi 


glass windows. There are two coors o1 tional 
each side, plus one in the rear, facing waving 

the tail gear. Four airline-tvpe s Pilots with only checkout experience 
also face aft: 16 bucket-twp have had little difficulty in making 
seats are arranged in two rows of cigl iccessful pickups and drops, accord 
back-to-back, in the center of the pod ng Sikorsky. Precise operation, with 
Visibility to all areas is excellent he good visibility offered by the crane, 


Noise level is fairly high nee ! pos I problem 
two piston engines fired up, thoug! ng flight from the cockpit, this 
didn't have to shout to be hear VIATION Week pilot was accompanied 
ing was smooth; there was no discor in I. Porth, company test pilot 
to run-u] he CK] 1 suspended below the 
the fuselage The pilot 


Flight in the pod was m from a vho s on the left, is provided with 


hover to several circuits of the 

at an altitude of 2,000 ft. wher \\ ! viveling ibout. he can 

experimental po [ ing rearwards with cargo and 
tc in full view The copilot 


fort while moving out 


tion 


cat and two sets of controls 


operate the 


no insulation in the 


it was slightly frosty There wa 
} rong provided with conventional forward 


Hie 
ntrols lurbine-powered S-64 


16on vill ha ‘ fixed scat 


jouncing evident and, despite t 
wind, a minimum of vibratior 
ipparent. Air was choppy, and th 
rode well with the he licopter thr 
the rough air. Initial test flight 


will move with the greatest freedom.” 


SIR ISAAC NEWTON Principles of Natural Philosophy 
Today, almost three hundred years after Newton’s 
Principia appeared, man is about to satisfy his cent- 
uries-old curiosity concerning space “‘where there is no 
air.” First instruments went. Soon man himself will go. 

Prior to man’s undertaking sustained space voyages 
propulsion systems with efficiencies far exceeding 
those presently available must be developed. 

The scientists and engineers at Electro-Optical 
Systems are in the advanced stages of research and 
development on what may well be a forerunner of 
practical space propulsion systems — the ion engine. 

Other advanced research and development programs 
in areas vital to technological progress in space, mili- 
tary weaponry and industry include: 





Energy Conversion Research and 





Advanced Power Systems 
Heat Rejection in Space 
Molecular Electronics 
Optical Tracking and Guidance 
Space Communications Systems 
Exploding Wire Research 


for PI ts, Mathematicians and Engineers 


ELECTRO-OPTICAL SYSTEMS, INC. @ 125 NORTH VINEDO AVE. PASADENA,CALIFORNIA 


S 
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Iwo landing lights, onc 
located on 


ditional crew 
spot and one flood-type, are 
the bottom of the cockpit with 360 deg 
cope to ensure good visibility at night 
Standard instrumentation is provided 
for both pilots; only altimeter, tachom 
eter and manifold pressure gage is pro- 
vided for rearward seat. Basic ASE 
automatic stabilization cquipment) 1s 
installed, monitoring pitch, roll and yaw 
with provisions for altitude and tether 
ontrols. Two large rear-view murrors 
also are mounted adjacent to each pilot 

The big looking somewhat 
like a praying mantis, was taxied casily 
to run-up position where magnetos were 
hecked at 30 in. manifold pressure 
ind 2,200 rpm. Automatic stabiliza- 
tion equipment engaged 
takeoff The S-60 was 
having been removed 
of the Honest John surface-to-surface 
missile, on trailer, was readied for pick- 
ip. Missile-trailer configuration weighed 
600 Ib 


rane 


was before 
clean,” pod 


ind mockup 


ibout 


Flight Characteristics 


S-60 was lifted off at and 2,650 

feet off rudder pedals, and was 

15 ft. Stabilitv was 
With manifold 

1] in., the aircraft 

hands off.” 

vas made at 45 in 

uirspeed indicating 70 kt., 


peed. Rate of climb 


30 in 


pro 
iounced pressure re 
3 ould almost 

Climb-out 


ind 
wWitne 


heading was held in 


} 


is no need to touch 


ruises at 


(OU tt 


raft normally 
During level flight at 2 
y n. and 2,600 rpm., the 
ited SO kt Despite chopp\ 

heli opter was ible to 

tain “hands-off” flight for brief periods 
With 22 ind 


holding 1,500 


main 
powcr reduced to 22 in 
rpm., descent of 
fom. was made at SO kt 

Moving into the strong wind, for 
ick-up of the Honest John mockup, 
the pil t it was swiveled about. Col 
lective pitch lever went around with the 
cat 


2,600 


indicated 


instance the right-seat pilot 


flew the he hcopter while the cvclic stick 
was removed and inserted into an aft po 
ition, ahead of the now rear-ward facing 
pilot. There is a small formation stick 
to the right of the aft-facing pilot, 
hich is coupled into the ASE, 
vhich satisfactory during 
tests, but was not operable during this 
flight 

The S-60 was brought deftlv over the 
nissile-on-trailer; while sitting” 
the load the brake was put on to keep 
the tail from swinging. A 
hooked up to the four “end” points of 
within Loads 
center 


ind 


has proven 


OVCT 


small crew 


one minute 
ire secured in the vicinity of the 
of gravity; roll inputs due to swaying 


the trailer 
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SIKORSKY ARTIST'S CONCEPTION shows 


nique to supply an isolated construction 


te 


B 
$-60 CAN LOWER its cargo hook from 


hoist and fly away, or it can drag trees 


1 twin-turbine S-64 using a dump truck tech- 


The S-64 will carry an eight-ton payload. 


overing position, winch up a tree with its cargo 
ong the ground in a towing operation. 





ee ee ee TERR 


Military Pilots Depend 
on the unerring Accuracy of 


ARC’s Type 21A ADF 


ARC’S Type 21A ADF is proving of inestimable value 

in the completion of countless critical military missions throughout the world. 
Because of its accuracy and reliability undeg extreme conditions 

of climate, supersonic speed, and altitude, the Type 21A ADF has been installed 
in many military aircraft, includingthe McDonneli F101 and RF-101. 








TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS COMPLETE 


FAA CERTIFICATE NO. IR 4-9 
U. &. MILITARY DESIGNATION AN/ARN-S®O 
BRITISH CERTIFICATE OF APPROVAL VC-78 


RESEARCH, DESIGN. DEVELOPMENT AND PRODUCTION OF DEPENDABLE COMMUNICATION, NAVIGATION AND RELATED ELECTRONIC EQUIPMENT SINCE 1928 





re at a minimum. Stability of the 
S-60 was pronounced during this short 
flight—particularly with use of the ASE 
ifter which the aircraft was landed 
ind the missile-trailer speedily detached. 

With the use of snap-on adjustable 
cables, any type of load may be readily 

ured to the $-60. In a production 
version (the S-64) adjustable cables 
would be built into the aircraft, in- 
corporated into a_ shade-roller type 
rangement to simplify further cargo 
loading and unloading. 


Hydraulic Hoist 


The crane also is provided with a hy- 
draulically operated hoist and a hook 
that can cither be manually operated 
from the ground or electrically operated 
from the cockpit. The hoist is located 
lirectly under the main gear box at 
pproximately the center of gravity of 
the S-60. Hydraulic winch is con- 
tinually being modified to assure maxi- 
mum reliabil: 

The 8-60 has been on static tow (an- 
hored to ground) and has held 12,000 


te 


lb. of tension with excess power for 
mancuvering. The 12,000 Ib. gives air 
raft about a 1|2-deg. nose-down con 
aition 

Winch installed in the helicopter 


signed for towing operations up t 


Y ) 
1000 Ib. of w load 
The rotorcraft was first flown on Mar 
1959. Cargos that were carried or 
towed included bridges, fucl tanks, bull- 
dozers, lumber, trucks, water buckets 
500 gal.), radio control shacks, auto- 
nobiles. tree ind 16 S-58 heli ypters 
irlifted from Stratford to Sikorskvy’s 
Bridgeport, Conn., plant. As a mine- 
weeper the $-60 has streamed out 600 
ft. of cable and minesweeping gear dur- 
ing a Navy demonstration. 


+ ry 
Hypersonic Tunnel 
Exceeds 12,000 mph. 

Hypersonic wind tunnel capable of 
pecds in exce of 12,000 mph. and 
temperatures greater than 14,000F is in 
peration at Stanford University’s Aero 
nautical Engineering Laboratorn 
linanced by six aircraft firms—Con- 
vair Division of General Dynamics 
Corp., Douglas Aircraft Co., Hughes 
Aircraft Co., Lockheed Aircraft Corp., 
North American Aviation, Inc., and 
Northrop Corp.—the tunnel’s research 
program is supported under contracts 
with the Air Force Arnold Engineering 
Development Center, Tullahoma, Tenn 
\ bank of 138 capacitors stores up 
rical energy sufficient to suppl 
for a 200,000-watt-sec. spark 
boosts arc chamber pressure to 
0,000 psi. Vacuum tank pressure is 
reduced to oneanillionth atmospheric 
pressure prior to each “shot” which 
lasts 0.025 sec. 
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AIRSCREW 
HEAL T 
TYPE 13600 


Headsets 
and other products 


Communication Systems - Headphones ond Headsets 
Earphone & Microphone Inserts Communication Helmets 
Stethophones - Microphone Assemblies ° Ear Defenders 


7.a\) Be Op Ae. 4 


LIMITED 


COMMUNICATION 
HELMET 
TYPE 13500 


INDUSTRIAL 
DIVISION 


Wembley England 


AIR. TRAFFIC-CONTROL 
HEADSET 
TYPE L324 


AIRSCREW 
HEADSET 
TYPE #23 


AIRSCREW 
HEADSET 
TYPE H.21 


CAMERA 
CONTROL 
HEADSET 
TYPE 1.213 








STUKE 
| HO) 03.4 


PATENTED 


CLIP-LOCKING TURNBUCKLES 


Associated Aircraft 


2600 poplar avenue 


EASIER! F 
Even the most unskilled 
laborer can install without 
tools. 


Industries 


memphis 12, tenn. 





/ J 
From this 


peetzKedebeelsm aed t— 


R/M molded rods and tubes 
for missile research 


Take advantage of famous R/M Style 
ISORPD molding compound in tubes 
and rods already molded for your 
developmental work. 

You save the cost of dies and mold- 
ing by machining prototype parts from 
rods and tubes supplied by R/M in 
sizes from 1% to 15 in. OD by IS in. 
long; or 21 in. OD by 4 in. long 

High-temperature parts made from 
this molding compound exhibit con- 
trolled ablation, good structural 
strength, excellent thermal-insulating 
properties, and low thermal diffusivity 
Extra-long spinning-grade asbestos fi- 
ber provides unusual physical stam- 
ina and contributes to high strength- 
to-weight ratio. 

When you have developed and tested 
your prototype parts, you or your 
fabricator can then get the desired 
R/M molding compound in production 
quantities. Write or call for further in- 
formation. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa. 


SPECIALISTS IN ASBESTOS 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 


98 








Special Salaries Reported by NASA 


, ° 2 @ Smith J. DeFrance, $20,000, director of 
Washington—Following is a list of oom ie Research Center 


positions established by the National e Kdward KR. Sharp, $20,000, director 


Ae . ce } : Lewis Research Center 
Aeronautics and Space Administration @ Harry J. Goett, $20,000, director of God- 
under Subsection (2), Section 203(B) «dara space Flight Center 

T . , ; ® director of he 
of the National Aeronautics and Space © Jehn | Magen, S15 tenn - tor the 

e cnn for th P' onie ence 
Act of 1958 authorizing appointment Of — @ games FP. Gleason, $19,000, assistant ad- 
scientinc, engineering and administra ministrat : jonal relations 

9 @ John F. Victory, $19,000, assistant to the 

tive personnel at salaries above normal =, aministrator 


civil service levels. ® Addison M Rothrock, $19.0 acientiat 


of 


r for congress 


Ys , . . or propulsion 
The section provides that the NASA oO ee Getevin, $19.00 
administrator “may appoint and fix the 
apy 9.000, dire 
compensation (up to a limit of $19,000 o* aan © Fea er ss ' 
ny aueineee efeniniatatio 
a vear or up to a limit of $21,000 a vear ¢ Emerson W. Conlon, $19,000, assistant 
: f 
a maximum of 10 positior not rect 4 
: 4 areas Sas Milten B. Ames, dr $19,000, a ity di 
more than 260 of the scientific, engi one iennann te h pt 


neering and administrative personnel of Richard V. Rhode, $19,000, assists 
4 ector of research (aircraft operating prob- 


the Administration.” It adds that “to jeme structures and materials) 
the extent the administrator deems *Clark T. Randt, $19,000, s 


he ‘ \ p r it ene ; 
such iction necessary to recruit sp Semen . Same, Bec 
cially qualified scientific and engineer- lirect 


Newel 1 $19.000 
ing talent, he may establish the en- © Seve! DB. Nameeone and 
trance grade for scientific and engineer 
ing personnel without previous ak. 


in the federal government at a le | Edgar M. Cortright 


aeociate sdiministrator 


esearcl wer ant 


wrat 
Al 


flight prog 


Fdmund ¢ Buckley 


' he 


g 
to two grades higher than the gr ‘ ‘3 
. és "o ; Shes Morten J. Stoller, %! 
vided for such personnel under ie” ie tallite and 
Classification Act of 1949 ' - 
: DeMaraqnul dD V vatt, 9,006 
was provided the House Committee o1 ee ae aanil 


Science and Astronautics by NASA ation 
@ Kichard E. Horner, $21,000, as ate * Abraham Hyatt, $19.9 
ministrator ‘ all e progr 
@iIra H Abbott, $21,' * Milton W. Rosen, $19 


} rr ry 
- 


$21 0 lirector of " @* Elliett Mitchell, $19 


vanced resear 
@ Abe Silverstein, 
flight programs propu 
@ Homer J. Stewart, $21.00 lirect of @ Floyd L. Thompson, $ 
I t Lar Research Center 


ré 


ram planning and evaluation re I ’ y 
@ John A. Johnson, $20,000, genera insel @ John F. Parsons, $19,000, a 
@ Henry J. E. Reid, $26,000, director of tor, Ames Research Center 
NASA Langley Research Center @ Eugene J. Manganielio, $19 


Bell Studies Airframe Cooling Structures 


Bell Aircraft Corp. will develop insulated double-wall cooling structures to prevent over- 
heating of space vehicles during re-entry, under a $1.4 million follow-on USAF contract. 
The structure also could be used for high-speed vehicles traveling in the atmosphere. 
Basically, the structure consists of an outer wall radiation shield and an inner wall, separated 
by a layer of thermal insulation. Outer wall is made of small panels. Inner wall incor- 
porates tubes through which liquid circulates to cool the airframe. 


AVIATION WEEK, March 28, 1960 





director, Lewl Research Center @ Lawrence K. Loftin, dr., l George M. Low, $16,000 ie inned 
i] assistant to the associat ‘ Flight Program 
@ Francis B. Smith, $16 hile +Gerhard F. Sehilling, $16,000 chief, 
ment Research Division ind Planetary Sciences Program 
@ David 8S. Gabriel, $16,500 hiet *+Paul A. Price, $16,000, staff scient 
Flight Center sion Systems Division inications, Operations 
. * 1 ng E. Moeckel, $16,500 , , , 
@ Hartley A. Soule, $18,500, assistant direc- ~ S — i Die ae : Douglas L. Worf, $16,000, aeror 
‘ vancec ropulsion j ym * a ‘ ont 
t : Leme ‘ - - space scientis manned satell 
r, Langley Re arch Center @ Carl. F. Schueller, $16,500, chief . : 018 ant 4 
@ Kussell G. Robinson, $18,500, assistant di- sion Aarodynamins Diviaios Perey J. Crain, Jr., $16,000, chic 
or, Ames Research Center @* Robert dJastrow, $16,500 a es “a 
. dulian Allen, $18,500, assistant dire retical Division Joseph A. Shortal, $16.00 
" Ames Hesearch Center © * Daniel G. Maser, $1 TT : rials and Physics Di ic 
@ John C. Evvard, $18,500, assistant dire hit sheen Cede = Herbert A. Wilson, Jr., $16,000 
Application ysten ion 


@John Stack, $19,000, assistant director 
Langley Research Center 

@ Kobert K. Gilruth, $19,000, assistant di 
rector (manned satellites), Goddard Space 


tor, Lewis Research Center @ * Charlies V. L. Smith, O00 ‘ iry Plan Wind Tunne Di 
Brace T. Lundin, $18,500, assistant di Systems Division Philip Donley, $16,000 hief 
ctor, Lewis Research Center S Joseph A. Walker, $16.5 ror inics Division 
Charlies J. Dolan, $18,500, assistant dl- research pilot Mark R. Nichols, $16.000, cl 
tor, Project Mercury @ Paul G. Demling, $16,000 s tar eR 
Walter ¢ Williams, $18,500, assistant eral nse 
irector,- Project Mercury @ Robert 4. Lacklen 
Eugene Draley, $18,000, assistant di- per ‘ 
tor, Langley Research Center ® Kalph b. timer, £16,000 idge 
John V Becker, $18,000, chief Aero- @* Kaymond Einhorn, $16 { lir Wind Tunnel Division 
hysics Division Ludits Charles W. Harper, $16,000, 
Walter T. Olson, $158,000, chief, Propul- 
mn Chemistry Divisior 
1. irving Pinkel, $18,000, chief, Fluid Sys- 


« Divisk 


esearch Division 
Cariton Bioletti, $16,000, aeronaut 
mete clentist, aerodynamics IV 


Ralph F. Huntsberger, $16,000 


°F 1 F. Bikle, $18 6, director, NASA 
ght Research Center 
* Delmar M. Morris, $18,000, deputy di- 
r for administratio 
Walter T. Bonney, 17,500, director 
} nformatior 
John K Seull 
ur _ 
Adolf Busemann, $17,500, aeronautical re- 
‘ entist erody mics 
Isadore Garrick, $17 f hief, Dynamk 
iis L sion 
Dean K. Chapman 17,500, aeronautical 
Kobert M. Crane, 
er dyna Li 
Alfred 4. Kagers 
. nment Divis 
Robert T Jones, $17 0, aeronautical 
emea h sctentiat serodynamics theory 
*John T Mengel, ¢ 0, assistant di 
r (tracking and data systems) 
*John W Townsend, Jr., $17,500, assist- 
t lirector I ‘ ence and = satellite 
Meivin N. Gough, ¢ ‘ “tor, NASA 
M e Range Op " Office 
*KRebert W Kamm 17,500 director, 
vA \ Weeter (operat 
Lieoysd A. Weed, $ 


Kichard & Cantright $17,000 
Class Vel es Programa 
(linten Ff KBrowr $17 0, chi 
Me ‘ I) n 
Kichard K Heldenfels, $17,' 
tr re Research D 
Lerey V. Humble, $1 
I 
Samuel 8 
ind St 
De Elrey Heeler 
Flight Research Center 
Franklyn “ Mhillips, $16,500 
‘ etary o he ‘ational Aeronaut 


*+Arnold W Frutkin, $16,50 dir rT, . 

fice f Internationa Prog 

* Ernest W. Brackett, $16,500, directo ‘@ te 
i" ent and sup 

Aaron Kosenthal, $16.50! . ) ‘ eS oe & 


t l management 


Harry Press, $16.5 

1 Material Research ’ 

Thomas K. Small, 16,5 i r t 
Universit Contracth 


William H. Woodward, $16,500 Still-Seal Gaskets for static sealing, and Permadized Seals for quasi-static 


ant Researc) Programs 


Ernest 0. Pearson, $16,500, chief, Ac : sealing, are exclusive Stillman products which are specified for dependable 
" ind Flight Mechar « Resear 


sealing in the aircraft and missile industries. Dependability of design, engi- 
Allen Crocker, $16,500 chief, Lunar neering, and manufacturing are the assurances built into every Stillman 


Plane ry Program 
Francis B. Smith, $1F 
gran the air, or in outer space — Stillman seals meet all speci- 
*John F. Clark, $ 00 i fer ys ; 

ase fications for those difficult sealing applications where only 


+ Oran W. Nicks, $16,560, staff scientist 


product. Where dependability counts — on the ground, in 


the best is good enough. 
: ne rT = 

Jot 1 =! s] 500. technical assistant . 

oy lir sata ° as ‘ Flight Progran For further information, write to 
e dire if Space ograms J 


STILL MAN RUBBER COMPANY 


CULVER CITY, CALIF, / CLEVELAND H!IO / ENGLEWOOD, N. J. 


/ 


ronment agencte 


r iniversitie 
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LINEAR FUNCTION GENERATORS 
FOR COMPUTER APPLICATIONS 


THREE BASIC TYPES MEET SPECIFIC LOAD CONDITIONS 





As a result of research, develop- performance-proved components. 
ment and production of computers, For example, these three basic types 
Eclipse-Pioneer can make available of linear function generators: 


e Linears that give optimum performance under no-load con- 
ditions. 


Linears that operate best under a specific load. 


Linears compensated to operate independently of the magni- 
tude of the load. 


TYPICAL APPLICATION 


To achieve linearity at output Ep, function generators will give lineari- 
since K, a variable function of @,, ties of 7 minutes for + 60° rotation. 
linear function generator L, must Other generators are available for 
be carefully chosen in conjunction tangent, versine and log functions, 
with other system components. In in various frame sizes and with 
the above application, either a fixed accuracies to +7 minutes over range 
load or a compensated linear func- of +15°. Units are now being devel- 
tion generator can be used for L,, oped with ranges to +30° while 
compensating for the loading due maintaining the same accuracies. 
to L, and the changes in K, with @,. For design assistance, or for further 
L, may be a no-load linear. Both details on computer components, 
fixed load and compensated linear write today. 


Eclipse-Pioneer Division “Bendix” 


Teterboro, N. J. 


District Offices: Burbank and Son Francisco, Colif.; Seattle, Wash.; Dayton, Ohio; and Washington, D. C. 
Export Soles & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 














Scale and Systems Research Division. 

@ Jesse H. Hall, $16,000, chief, Instrument 
and Computing Research Division. 

@ Oscar W. Schey, $16,000, chief of techni- 
cal services, 

@¢+James H. Chamberlin, $15,000, chief, 
Engineering Division 

@ Maxime A. Faget, $16,000, chief, Flight 
System Division. 

@ Charlies W. Mathews, $16,006, chief, Op- 
erations Division. 

@ Paul E. Purser, $16,000, special assistant 
to the directer, Project Mercury 

@ William K. Ritter, $16,000, associate 
chief, Satellite Application Systems Divi- 
sion 

@¢+Gordon F. MacDonald, $16,000, staff 
sclentist, planetary sciences analysis 

@ Harry H. Gorman, $16,000, assistant di- 
rector for administration 

@ William J. Underwood, $15,500, assistant 
to the chairman and secretary to the Civil- 
ian-Military Liaison Committee 

@* Wesley L. Hjornevik, $15,500, deputy 
director of business administration 

@ Harvey H Brown, $15,500 assistant 
chief, Structures and Materiais Research 
Programs 

@ Boyd CC. Myers Ii, $15,500, technical aa- 
sistant to the director for research man- 
agxement 

@? William (€. Cooley, $15,500, chief, Ad- 
vanced Technology Program. 

@t Wallace L. thard, $15,500 taff acien- 
tiat. telemetry and instrumentation 

@A. 0. Tisehler, $15,500 hief, Large En- 
gine Rocket Program 

® Harold B. Finger, $1 00, chief, Nuclear 
Engines Programs 

@ Eildon W. Hall, $15,500, chief analyais 
and requirements (Propulsion Programs) 

@® Thomas A. Harris, $15,500, research aa- 
istant for cooperative projects 

@ John C. Houbolt, $15,590, aassiatant chief 
Dynami Lvada Division 

@ Samuel Katzoff, $15,500, avaistant chief, 
Applied Materials and Physics Division 

@ Paul BR. Hill, $15,500, assistant chief, Ap- 
piled Materials and Physica Division 

@ William H. Phillips, $15,590, aeronautical 
research acientiat. stability and control 

@ John P. Reeder, $15,500, aeronautical re- 
search pllot 

@ William J. O'Sallivan, $15,500, aeronautl- 
cal research scientist, aerodynamics 

@ Charlies H. Zimmerman, $15,500. anesiat- 
ant chief, Aero-Space Mechanics Division 
@ Fugene 8. Love, $15,500, assistant chief 
Acro-Physice Division 

@ Axel T. Mattson, $15,500, assistant chief, 
Full-Scale HResearch Division 

@ Paul Kuhn, $15,500 assistant § chief 
Structures Research Division 

@ Joho B. Parkinson, $15,590, aeronautical 
research acientist, aerodynamics 

@ George B. Graves, $15,500. aeronautical 
research scientist, instruments 8-1X 

@ James A. White, $15,500, chief, Instru- 
mentation Division 

@ Donald H. Wood, $15,500, technical as- 
sistant to the associate director 

@ Alvin Seiff, $15,500. aeronautical research 
acientist, aerodynamics 

@ Max A. Heasiet, $15,500, aeronautical re- 
earch scientist, aerodyanmics theory 

@ Victor 1. Stevens, Jr., $15,500, assietant 

chief, Aero-Thermodynamics Division 

@ Lawrence A. Clousing, $15,590, assistant 
chief, Full-Scale and Systema Division 

@ Glen Goodwin, $15,500, aeronautical re- 
search scientist, aerodynamics 

@ Steven E. Belsley, £15,590, aeronautical 
researct scientist rerodynamics 

@C. Mervin Aalt, $15,500, aeronautical re- 
search scientist, propulsion systems mate- 
rials 

@ilenry ¢ Barnett, $15,500 issistant to 
the director 

® Edmund F. Bison, $15,500, assistant chief, 
Fluid Systems Division 

@irving A Johnson, £15,500 assistant 
hief, Fluid Systems Division 

@dtohn € Sanders, $15,500, aeronautical 
research scientist, propulsion control theory 
@ Charles A. Herrmann, $15,500, associate 
chief of technical ser es 

Oo°n Whitney Matthews, $15,500 hief 
Payload Systems Division 

@ Thomas A. Toll, $15.500. chief. Research 
Divi mn 

@ Frederick J. Bailey, Jr., $15,500, technical 
assistant to the director, NASA Atlantic 
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Operational Atlas Fired 


First operational Atlas is launched from 
Vandenberg AFB, Calif., by SAC. Missile 


carries Mk. Il heat-sink re-entry vehicle 


\f ‘ pera 
I 
@ David Hi Newby 


@ Clotaire Wood, ft! 
@* Kobert G. Nunn, dr 
@ * Walter D. Sohler, $1! 


@* Gerald DPD. O'Brien, $1 
' mee for aten 
@ * Robert I King, $1 
* David H. Keyser, $ 

: " 
® Kobert L. Bell, $1 
@ Hernard Maggin, $1 


@ Kaiph W. May, dr., $15 
@ Warren J. North, $15 
@ Leonard Jaffe, $15,000 
@ Albert f von Doenhoff, %! 
@* 4. Kenneth Sterrett, ¢ 
@dohn HH. Disher, $1 
Avar ‘1 a ‘ ‘ 
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OMNI-BEARING CONVERTER 


Modular package permits smaller, 
lighter navigation receiver design 


Compass heading and VOR signals 
are computed and converted by this 
radio receiver component into signals 
that position the displays in the Radio 
Magnetic Indicator of an aircraft radio 
navigation system. In a package 
measuring only 354” x 2,;%" x 114’, the 
module comprises a size 11 resolver, 
differential, motor-generator, gear 
train assembly and indicator dial. 
Write today for complete information. 


SYNCHRO SLIP RINGS 


Autosyn* provides electrical 
contact wit’: both rotor and stator 


: : Peg Fe CE ek Nn ae ee oo 
In the compact Autosyn design, both 
housing and shaft can be rotated, 
permitting introduction of another 
variable into the system. Electrical 
contact with both elements is made 
through external slip rings, which 
replace the usual fixed leads or 
terminals. Slip ring location and con- 
figuration can be varied to meet 
specific mechanical or electrical needs. 
Precious metals are used in the rings 
to minimize contact resistance and 
insure maximum reliability. Write for 
details. *REG. U.S. PAT. OFF 


Manufacturers of 
GYROS * ROTATING COMPONENTS 
RADAR DEVICES + INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


Teterboro, N. J. 








; MAY 2nd 
Announcing««» QeewiaL 


AIR 
TRANSPORT 
FACTS 
AND 

FIGURES 


AVIATION WEEK has been officially designated 


to publish in its May 2 issue the 21st edition of ‘‘Air Trans- 
port Facts & Figures”, a publication of the Air Transport 
Association. “Facts & Figures” contains the official operat- 
ing statistics of Association members and will detail the 
impressive picture of air transport industry progress 


AVIATION WEEK’s transport editorial department will sup- 
plement “Facts & Figures” with staff articles covering key 
Subjects on airline and air transport development..... 
Jet Transports + Operations 
Maintenance + Financial Trends 

Here is an opportunity to advertise in an issue that will 
receive the attention of air transport industry men through- 
Out the year. If your business is equipment, materials or 
services for air transportation, this is one issue to schedule 
today. Regular advertising rates apply. 


= 


Circulation: ABC Net Paid — December 1959 — 75,668 
Current issue paid — 78,550 
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A McGraw-Hill Publication, AbD 330 West 42nd Street, New York 36, New York &@ 
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Lockheed Expands Abroad as Partner 


By Richard Sweeney 


Los Angeles—Lockheed Aircraft In 
ternational, Inc., ts a broad in 
try pattern in furnishing U.S. tech 


i] know-how 


with 


setting 


ind cash in joint ven 
foreign compames to pro 
hardware or services 
LAI teams with existing foreign com 


panics or hrm 


organized especially for 
LAI takes 


needed 


} 7 
th parti ular ente rprise 


quity position only if money 1s 


ind the entire proposition mects strict 


PUESENN 


limits 


hand 


} 


ibove capital 


than the Lockheed divi 
it efforts are directed to 
@ Seck ficlds where activities can mak 
f the entire spectrum of capabil 
t xisting within the 


ind vield a profit 


pare nt corpora 


1 it lia ' 
in l GuvVision 


t ] if 
eHlandle certain’ foreign interes 
vhich Lockheed has had for som 
eScrve as a medium of exchange for 
technical kne wledge Lock- 
heed and foreign « 
e Assist divisions of the parent corpora 
promotion of their 


time 


between 


Mpa S 


Advisory Services 
\l intended to 


cervices mM 


offer technical 
engineering 
control, pur 


cturing material 


managerial training and long 

economic planning in fields wher 

the parent firm has capabilities, plus 

the financial support and guidance in 
herent in taking an equity position 

\ financial 


ver, necessarily 


does not, how 


LAI furnishes 


interest 
mean 
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Nor is it 


issume an equity 


ill of the 
for LAI to 
gn centerpris¢ 
if these services 
iddition to offering t 
rvices involved in new pr 
velopment in foreign nation 
ould gent for servi 
of Lockheed Aircraft Corp 
Lockheed Air 1 ] 


rminal 
nanagement 


ict a I 


opment and 


h ed 


e Brazil—! 


Br 
e Argentina—LAl 
by lite e > , ’ 


© Turkey—LAI | 
PHY, the Turkish 
ment of iint 

} ul 

@ Indi 


| 


a—| Al has De 


wsal ft 


nanufac 
i n that countr 
e Thailand and Indonesia—LAl! 
cussing det yossib] 
national ait 
@ Japan—LAl 
terests In mani 
forth ng 
in Japan. Th 
fT 


Overs 
duction 

@ Italv—LAI 
ment with 
utility plan 
ind LAI | 
mount of 
3. A 

e Mexico—| 
formed a partner 


OA khe« 


manufactu 
y plan 
from 
iltitud pre mina 
out Mexico and South Am 
is the 


in [tal 


which will ] 


When LAI 


rplan 


Macchi 


formed, Lockheed Aircraft Corp. trans- 
ferred to its stock in the Mexican con- 
ern—Lockheed-Azcarate § A. —which 
has a majority of Mexican interests rep- 

sented by Abelardo Rodriguez, former 
resident of Mexico, and Juan F. Azcar- 
ite, Mexican aeronautical pioneer and 


nginecr. 


Technical Experts 


In line with its various missions, LAT 
1s technical experts in each of its fields 

carefully scrutinize 
spective deals to assess the 


over-all 
] 


quirements plus the return which may 


f interest, who 


xpected on anv investment 

LAI’s technical staff includes experts 
ronautical ring, manufac- 

ng facilitic 


| 
nm), Sales, ac 


including construc- 


uunting, purchasing and 
inning 
LAI also uses services 


the nation where it is con- 


They 


ind 


yf persons fa- 


busine $s 


cring 
ms concerning legal 
! 
involved in doing busi- 
particular nation, since each 


' 
ign government usually has its own 
ct rules on how much outside capital 
invested and who must hold 
majority interest 


| 
ilso know the 


lay be 
w much of a 
{ sually, 
yper contacts for foreign negotiations, 
nd the required protocol 
When LAI is forming a new enter- 
rise, there are additional factors which 
onsiderations, such as the pos- 


these pcrsons 


giving some business to one 

f the divisions of the parent corpora- 
mn. LAI technical staff is too small to 
ymplish detail engineering on _par- 
ular projects when this is necessary, 
therefore, this usually is subcontracted 
v LAI and its foreign partner to one of 
the Lockheed Aircraft Corp. divisions. 


Plane Market 


lhe small utility airplane to be built 

Mexico (and Italy) is an example. 
Lockheed-Azcarate knew there was a 

irket for this type of airplane, but 
the firm was not established to start 
from scratch in design, flight test and 
yroduction Therefore, the 
flight test and certification of the air- 
raft, design and construction of tool- 
ing were subcontracted to Lockheed 
Georgia Division 

Georgia Division contracted, for a 
riven price and according to Lockheed- 


design, 


\zcarate specifications, to deliver com- 
plete and approved production draw- 
ngs and specifications to be used in 


Mexico, an FAA-approved tvpe cer- 
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tificate, the prototype airplanes, and During foreign negotiations LAI can 
supporting material to the Mexican act directly as a sales agent for the 
firm. Georgia Division retains no in products of Lockheed Aircraft Corp 
herent or residual rights in design what- divisions, but only when the division 
soever. specifically asks LAI to do so 
Conditions under which LAI this does not prevent LAI from gath 
foreign partners may _ place leads for the various divi 
with the divisions of Lockheed Ait notifying the 
craft Corp. vary, and include division regarding prospects. Her 
e Where more than one division division may ask that LAI act as its 
capable of doing a job, bids ft gent and try to sell the product, or 
mav be taken before the cont is may take over the v itself 
placed. Thus, California ; LAI would be paid for its work when 
Divisions mav both bid o1 r icting on behalf of Lockheed di n 
uirplane design proposal but there is no set fee and each 
e Contract may be given to a particular 
ind facilities 


However, 
ind its 
business ing sales 


sions’ products and 


i] 
Sales activit 


negotiated separately with the 
nvolved There could be cas 
Al actually would make no pr 


SOT 


division where personnel 
are more lily available to do the job [ 
ill other 
e Where 
capability to 
division is in a 
the job by virtue of its past exper 


ts being equal this activitv, and 


division has the might not even recover 
job, or where on isk for them 


How LAT and 


together is flexibl 


only one 
do the 
better position 
in specific areas of a general field, the foreign compan\ 
contract may be placed directh proach LAI. Nor is it impossib] 
dividuals to join in a foreign 
ind approach LAI with a feasibl 
Relations between LAI and di- Or, LAI may sec 
visions of Lockheed Corp. are relative search out individuals to for 
fluid, and work eign company part of the ent 
divisions mav bring busin J. Kenneth Hull has been president 
to LAI, or indicate to LAI of LAI since its start, assuming the post 
possible opening exists in from the presidency of Lockheed Ai 
might be interested, as well as receiv craft Service, held from the 
business from LAI. formation of that organization in 1947 


Divisional Relations 


1 possibl 


both wavs 


1 job he 


Performance Engineers 


Aircraft & Space Vehicle Systems Evaluation 








Diversified projects include the evaluation of ad- 
vanced propulsion concepts for subsonic, hypersonic 
and space vehicles in terms of system performance 
capabilities. Sustained program with excellent sup- 
port from management—computer services from the 
nation’s largest industrial computing facility—con- 
tributing efforts by experienced component specialists. 
Minimum qualifications for these positions include a 
M.S. degree in aeronautical engineering plus 3 years’ 


related experience 


Please write to Mr. W. M. Walsh 





RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 


Vice presidents of LAI who came 
from LAS are J. W. Clutter, W. D 
Hammond and P. M. Willcox. W 
Scott McGilvray, former Lockheed Air- 
craft Corp. international development 
manager, also is an LAI vice president 

In 1953, Lockheed Aircraft Service 
Overseas) started a program of tech 
nical assistance with Kawasaki Aircraft 
Co., Ltd., at Gifu, Japan, to provide 
kills required to overhaul Japan-based 
U.S. military jet aircraft. Kawasaki was 
ible to do the job unassisted within one 

In 1954, Lockheed helped Kaw 
werhaul fa 
completed 


jet cngimn 
j issistance wa 
in 1S month 
In 1955, Lockheed helped Kawasaki 
et up for production of T-33 jet tramer 
urcraft 


1? 
picte manufacturing ta 


including construction of com 
litne training 
” ; 


1,500 Japanese workers, plus pr 


providing 
ind te 


management training hnical as 


nce 


Key Figure 
Hull was a kes 

I-33 productio 

technical and 

ll as establishing 


setting up 


! manufacturing 
iif 
In 1958, Lockheed contracted to pro 
vide technical assistance for Kawasaki 
nd Shin Meiwa Industries, Ltd., for 
manufacture of P2V-7 anti 
| pl with Kawasaki as prime 
Shin Meiwa as major 


submarine 


ious dealings between 
heed had involved Hull 
iwrecmnent was 
production of 
in Japan th mn” 
under the cognizance 
Hull now headed. The 
een LAI and Mitsubishi 
Reorganized, Ltd., is 
exception to the pattern of 
gn program management 
ally rests with California Di 

of Lockheed Aircraft ¢ orp 


New Offerings 

Arcs Industries, Inc., Bellmore, N. Y., 
engaged in the manufacture of cle« 
tronic and mechanical component sub 
assemble 


in the missile 


ind special devices for use 
ind computer fields; a 
wides engineering, manu 
search services. Offering 

if common stock, for 


Pr Ct eds 


subsidiar pt 
fact ring ind re 
] 1 mitt har 


public sale at $3.75 per share 


will be used to discharge certain in 
debtedn for advances to the 
t additional 


ubsidiar to purchase 


equipment; for working capital 


Keystone Electronics Company, Inc., 
Newark, N. J., organized (under Dela 
ware law) Jan. 8, 1960; on Jan. 30 it 
acquired all the outstanding stock of 
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Ihe Kevstone Electronics Co 1 Con tatutor mergcr in August 
necticut corporation), engaged in the — three California corporations. ( 
principally engaged in the 


manufacture and sale of quartz crystals 
fabrication of production to 


ind through a New Jersey subsidian 
engaged in the manufacture and sale of | development and construction 


special purpose clectron tubes. Offering precision machiner 


" 200,000 shares of common. stock hineryv, ground upport equipn 


133,334 shares to be offered for public ground handling equipment 
sale for the account of the compan design and engincering; the 
ind 66,666 outstanding shares by th f stainle el honevcom!l 
holders thereof The offering to be urcraft and missile program 
made at $3 per share; present book : f common 
value of outstanding shares is estimated i | fering price 
it 5.59 per share. Proceeds of the sale 
of the 133,334 shares will be used for 
idditional equipment and inventor 
for research and development; balance 
for working capital purposes 

International Rectifier Corp., F! 
Segunds lif., engaged in the dev 

ture and ile of 


( Offering 


Svstron-Donner Corp., 


+ 


‘ ' 
HMAnce 


Burnell & Co., Inc., Pelham Man 
y gaged in the design, manu 
f electronic compon 

Sor achuceh 


1 


it (tt 
mmmon stock 
hare; an additional 
fered pursuant 
ricted stock yption 
used to pay the 
bank loan; for th 
iwneti amphfiers and 


f a new crvstal Servonics, 


the purchase of new ngaged 
inding and testing and nanufa 


quipment; balance will b tronic 


nstrum 


Collins Radio Co., Cedar Rapid 


va waged in the design, dev 


manufacture and sale of 


upplied by 
vill be added to gener 
used as needed | bank note ind 
pul ha 
Tool Research and Engineering equipment 
Corp., Beverly Hills, Calif., organized pand the compan 
in June 959, is the 


uccessor (by cturing na ng ering 
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iufomafti 


; 


COOCOCARARHR 


United Research Corporation of 
Menlo Park, a subsidiary of 
United Aircraft Corporation, 
announces it has changed its 
name to 


UNITED 
TECHNOLOGY 
CORPORATION 


Objectives of this company 
have evolved to encompass 
not only research but also 
development work in the 
fields of solid and liquid pro- 
pellants through complete 
qualification of rockets and 
of advanced propulsion sys- 
tems. 





The new name — with its emphasis on 
“technology”— clearly defines the scope 
of the activities being undertaken. 


Construction of two multi- 
million dollar permanent 
facilities to implement the 
objectives of the corporation 
is now underway. A Research 
and Engineering Center is 
being built on a 25-acre site 
in Sunnyvale; a Develop- 
ment and Test Center in the 
foothills some 10 miles south- 
sast of San Jose, California, 
in the prime living area of 
the San Francisco Peninsula. 


UNITED TECHNOLOGY CORPORATION 
P_ 0. Box 365 «+ Menlo Park, Calif. 
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HOW TO CHANGE HORSES IN MID-STREAM! 


New Kinetics switch transfers battery 
power automatically in space craft 


pom ae aaa oe ee ee 


Part of the electronic cir- 
cuitry that senses battery 
voltage and operates the 
switch to transfer the load 
to another power source 
when voltage drops to pre- 
set level 


For satellites, deep space probes or 
extended space flights, it is frequently 
necessary to switch from an exhausted 
battery to a fresh one or to solar power 
Now Kinetics Corporation has com- 
bined an ultra reliable switch with a 
voltage-sensing element to meet this 
critical requirement. The new Kinetics 
switch is motor driven. It is more 
rugged and reliable than other designs 
and is impervious to shock and 
vibration 

The switch exhibits no contact 
chatter over the whole vibration spec- 
trum, from 5 to 2000 cycles, 40 G's 
Voltage drop across typical switch con- 
tacts is less than 10 millivolts at 22 
amps. No power is required to hold the 
switch open or closed. High density 
construction permits as many as 21 
circuits in less than 14 cubic inches 

An ultra-sensitive electronic circuit 
measures hattery voltage. When the 
sensed voltage falls to a pre-set level, 
the circuitry passes current to the 


switch motor, causing power transfer 
It may be applied in systems where 
a missile is switched to internal battery 
power after check out on ground power 
After launch, when the missile is in 
flight and the first battery is discharged, 
the same switch can transfer the load 
to a fresh battery or to solar cell power 
For systems employing more than two 
batteries, additional switches can be 
utilized for programed or automatic 
power change overs 

For any switch application where 
absolute dependability under tough 
environmental conditions is essential, 
write or phone Kinetics Corporation, 
Dept. K-20, 410 S. Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS Pp’ 


cOoOmPORATIOWN 


ELECTRONICS + ELECTROMECHANICS 





to provide additional working capital 
to finance government and other con 
tracts; to finance the initial payments 
on land for a future plant site; balance 
for general corporate purposes. 


General Instrument Corp., Newark, 
N. J., engaged in the manufacture of 
clectronic components and end _prod- 
ucts. Offering is 200,000 shares of 
common stock for public sale; offering 
price and underwriting terms to be sup- 
plied by amendment. Proceeds will be 
used to repay $3,000,000 of bank 
borrowings; balance will be added to 
working capital 


Magnasyne Corp., North Hollywood, 
Calif., engaged in the manufacture and 
sale of electronic equipment and related 
precision products. Offering is 200,000 
shares of capital stock, for public sale 
at $5 per share. Proceeds will be used 
to repay interim loans; for expansion of 
laboratory facilities and personnel for 
research and development; to increase 
plant production facilities, etc. 


Universal - Cyclops Steel Corp., 
Bridgeville, Pa., engaged in the produc- 
tion of specialty steels. Offering 1s 200,- 
000 shares of common ¢ ipital stock for 
public sale; offering price and under 
writing terms to be supplied by amend 
ment. Proceeds will be added to the 
company’s current funds which will be 
used as needed for future plant expan 
sion and improvements 


Riddle Last-Quarter 


Loss Down From 1958 
Washington—Riddle Airlines, Inc., 


under new management since October, 
reported net losses for the last three 
months of 1959 were $47,353 as com 
pared with a net loss of $347,320 for 
the same period of 1958 

A comparative profit and loss state 
ment issued by the carrier shows that 
Riddle’s scheduled freight and char 
ter operations produced revenues of 
$1,577,079 for the airline as compared 
with operating revenues of $2,808,460, 
including $910,673 realized from mili 
tary Logair contracts, during the fourth 
quarter of 1958 

Expiration of the airline’s military 
contract last June was reflected in the 
fourth quarter figures which recorded a 
drop in revenue miles flown from 
2,928,458 for the 1958 fourth quarter to 
only 1,238,993 for the last three months 
of 1959. Available ton miles offered bi 
Riddle in th ime quarter dropped 

19.3 million to 8.8 million 

Ope rating expenses of the 
both a reduction in 
ton miles offered and tighter cost con 
trol methods, reduced Riddle’s operat 
ing expenses from a total of $2,042,371 


CarrictT, C- 


wailabl 


ting 
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in the fourth quarter of 1958 t 
741,208 or the same period of last 
In a report to company stockhol 
President Robert M. Hewitt po 
out that Riddle hopes to bid su 
fully on Logair contracts that v 
announced by the military by ] 
He estimated that if the airlin 
retained its Logair contracts th 
last year, Riddle would have 
net profit for the fourth quarter of 
tween $150,000 and $200,000. 


Acquisitions 
And Mergers 


Consolidated Diesel Electric Corp 
has acquired control of Ultradyne, |! 
Albuquerque, N. M., producer of 

> ‘ 


sure transducers, through a ch 
action 


Bowmar Instrument Corp 
Wayne, Ind., has acquired A 
Dynamics, Ann Arbor, Mich., ma 
turer in the computer field, and w 


] 


crate the acquisition as an indep 


comp ny 


Ionics, Inc., Cambridgi 
purchased ill assets of Elect: 
Inc., Lynn, Mass., and will 
clectrical equipment 
company as a division. Ionics 
tron Arc silicon rectifier power 
ial clectr 


manutact 


In its commer 


plants for desalting brackish wat 


Telex, Inc., St. Paul, Minn 
quired a 25% interest in Ele 
Corp., Venice, Calif., producer 


t 
tal-indicating 1 ot 


tr 


} 
oltmeter anc 


struments 


H. K. Porter & Cie S. A., 
subsidiary of H. K. Port 
Pittsburgh, has acquired 5] 

stock of King Aircraft Corp 
Glasgow, Scotland 
engine and airframe 
ing fasteners, clamps and couy 


tional 


supplier of 


ICCESSOTK 


} 
shay 


Financial Briefs 
Cessna Aircraft’s recenth 
minority interest in’ Fren 
builder Max Holste (AW | 
33) amounts to 49%. Cessna 


pean sales organizations will cont 


control sales promotion while H 
under license agreements, will 

inv European manufacturing. If ( 
decides to build the Max Holst 

Broussard f in the U.S 
uircraft’s Bastan turboprops will | 
under license by Continental 
nental holds U.S. license night 
lurb aL 1 cngimnes 


der liner 


American Metal Products Co 
come for th ear ended Dee 


$1,938,992 or $1.40 a share 


y common shares com- 
pared with 1958 earnings of [1,647,522 
or $1.21 a share on an average of 1,330,- 
025 common shares outstanding. Sales 
in 1959 totaled $57,385,535, compared 


with 1958 net sales of $46,397,963. 


B. F. Goodrich Co. net sales for 1959 
totaled $771,591,342, an increase of 
10.7% over 1958 sales of $697,296,556 
Net earnings for 1959 were $37,580,186 
or $4.18 a share, compared with $35,- 
$57,421 or $3.95 a share the year be- 
fore 


Speer Carbon Co., St. Marvs, Pa., re- 
ported record net sales of $23,525,268 
for 1959. Sales for the previous year 
vere $18,338,899. Net income of the 

ynpany, which manufactures carbon, 
graphite and ceramic products and elec- 
tronic components for the missile, elec- 
electrometallurgical, nu- 
lear and automotive industries, was 
31,970,817 or $2.20 a common share 
for 1959, compared with $1,176,034 or 

1958. 


trochemical, 


c] 


30 a common share in 


North American Aviation expects to 
exceed $1 billion in sales in Fiscal 1960, 
J. H. Kindelberger, board chairman, said 
it the company’s annual meeting. The 
ompany had sales of more than $1 bil- 
lion in 1959 and 1957. Current back- 
log, however, has dropped to $695 mil- 
lion, from $765 million a year ago. In 
the last fiscal year 43% of North 
\merican’s sales were from missiles, 
lectromechanical and electronic prod- 
icts, rocket engines, nuclear reactors 
nd architectural metals compared with 

3% in the previous year. 


Thompson Ramo Wooldridge sales 
the vear ended Dec. 31 totaled a 
rd $417,748,953 compared with 
340,621,767 in 1958. Total sales in 
the missile, space and electronics field 
vere $167,153,000, an 87% increase 
er the 1958 figure, $89,382,000. Net 
ncome in 1959 was $9,743,918 or 
$3.02 a share on 3,119,503 common 
hares, compared with $8,979,232 or 
3.024.983 shares in 


S$?.86 a 
nee 
55 


share on 


Ch &. Electronics Corp. is merging 
with Thermal Controls, Inc. The com- 
panies, both of Nutley, N. J., will op- 

ite under the name Thermal Con- 

manufacturing thermal time delay 
lays, high vacuum fuses and other 


thermal devices 


Garrett Corp. sales for the half year 
nded Dec. 31 totaled a record $107,- 
24,000 compared with $81,727,000 
n Dec. 31, Net earnings were 
2,703,000 compared with $1,241,000 
for the previous year’s first half. Gar- 
company, 


1958 


tt has formed a subsidiary 


Garrett (Japan), Ltd 
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SAFETY 


hia 


CRADLE holds three lamps for red and white glide lies system (left). At right is Dalto flight simulator (AW Feb. 1, p. 93). 


FAA Evaluating Variety of Landing Aids 


By Robert H. Cook rat tl | no ure hat © Centerline runway and taxin 
thev wil nto ll-weather land Installed along the side 

Atlantic City, N. J.—] tT runwat 

Agency is moving rapidh sath 

oal of an all-weather | 

thri ugh round-the- 

wav and ap ich 

National Avi iti 

tal Center “ot luabl backup reference e Tri-color 

Installed along the first I id | i 

NAFEC’s 13-31] instrument landing tical landing m urports ha @ Amber, bining 

laa, Narn ee ida ] @ Red and white, 
See : R ‘ 


lohe 


. 


e Double Bar 


rhyt 


@ Mirror system 


e luorescent runway edge fl 
. Incandescent runway edge fl 
* 1 ¢ . talla¢ ’ ' 


iil / i i ' 


e Three configurations 
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continuous bar of light along the run inch deep trench running along t 

way edge, aided in outlining the touch wal rface Unit recess an 

down area from a distance, but this trench are later sealed to th i phage oe o Airer ft 

svstem has the disadvantage of a cen- with a special epoxy, or bonding , a 

stant brilliance that cannot be con Pane: bulb shines from b 

trolled during actual touchdown heavy metal strap that arch 

NAFEC plans to test a similar installa top of the unit and is held in pl 

tion this month with controllable two screws for easy replacemen 

quartz lamps of high intensity. reports that NAFEC maintenan 
Various types of narrow bl 


; 


to veniing bell for all types of flight vehicles 
tems tested seem to function equally ite of 70 units per hour becau 


' 
§\ lave becn abk 


e109 
gage 


well on a unit comparison basis, and the fixture’s simplicity of 


final decision on which system should Pancakes ne cing us y : | TEMPERATURE 
be adopted depends primarily on the ire equipped wi a tt & POSITIONING 
cost of installation bulbs, which pe res set , retell CONTROLS 


Svstems installed at NAFEC are sim iv May soon 
ilar in that thev consist of a series of — high-intensit 
lights arranged to form bars flanking llumination 
the centerline of the runway and spaced — the quartz tvpe bulbs used in th 
100. ft. apart for a distance of 2,000 ft ike can be seen between 800 a AIR VALVES 
from the threshold. Spacing between ft. away in davhght condit 
the two parallel series of bars has been 
designed for gages of 35, 40 and 60 ft xpectar t du t 
divided by the runwav centerline lights 1,000 hr. a ly I ACTUATORS 
Hardware used in the different configu 
rations include the Elfaca flush 

} ae 


ee dame GROUND TEST 
Dow AFB, Me. and March ance. ai | | | EQUIPMENT 


| t ta | t ntin foll t t | ; Write for complete data 


Glide Slope Systems 


ome - - ; | or consylt the rber- 
rnational Airport AW t t I | Colman engineering soles 
1 \I _% E . +}, | 5 office nearest you 
TANCT C-2 Ci Los Angeles, Seattle, 
mi-flush pan Boston, Fort Worth, 
! New York, Baltimore, 
Montrecl, Rockford. 


BarRBER-COLMAN COMPANY 
Dept. C — 1422 Rock Street, Rockford, Illinois 


has the Boeing BS? test ait Basic amit of the Which of these 


tp. ae Craig skills and 


Hidiicate 


the cx of installing them might be pr { t I ; 
hibitive many airports. Bureau of h ig t f services 
Research and Development esti ; t t \ h it ? 
the cost of installing ‘cach Elfaca fo i of thee can help you ! 
NAFEC \ ibout $2,700 i 
t , mment ' Systems housing — light weight, high strength 
Lighting Costs rennapaes : ea aluminum shelters, vans and trailers. 
FAA ficur indicate that ¢#] - +] wi te and red ' > systems components — telescoping antenna 
. MGICATE Chat THC Sari , masts, transit cases, cabinets, equipment racks. 
- a7 3 : Systems installation service — layout and 
with MC-2 semi-flush lights made by I installation of transportable systems, through 
the Multi Electri orp. at a cost on 1 practice t final checkout. 
runwavs « ) [ D< ) angle wl ‘ ow t Systems packaging research — engineering design 
+} , } = and development for ground support and 
4 ‘ electronic equipment protection. 
‘ Complete production facilities — to handle your 
complete packaging assignment. 
A unique “aluminum-chemical research” service — 
engineering “brainpower pool” for solving 
virtually any problem in aluminum and foamed 
plastic fabrication. 


WRITE TODAY FOR CRAIG'S NEW COM- 
PLETE 16 PAGE CAPABILITIES BROCHURE 


1 
luphicated 


lighting configuration can be d 


oused in a six i 

rising one half inch abor I ) evel ( ! 

urface mber and white colors. | SYSTEMS, INC. 
Installation re quit only the drilling talled along Runwav 13-3] ; 


: > Dept. B-5,360 Merrimack St., Lawrence, Mass. - Tel. MUrdock 8-6961 
recess for the pancake beam types of 300 watt pow 


4 Business systems and equipment are another Craig specialty through 
body in concrete, with the special nylon About 500 ft. from the thr LeFebure Corporation, Cedar Rapids, lowa—a Craig subsidiary 


coated electrical wiring placed in a one _ battery of three white light 
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AERIAL view of experimental approach 


liehting system as seen from 500 ft 


RELIABILITY 


As horse owners try to imp! 
the breed. so do missile peopl 
strive to improve and prove their 
product through reliability As 
the HOUND DOG missile draws 
closer to operational status by 
the Air Force, electro-mechar 
ical systems engineers are needed 
to perform liaison reliability er 
gineering duties. Working with 
the Air Force, they will monitor 
equipment operating 


function reporting, cor Color Combination 


data, and assay reli \ t I 
components, systen 

systems. If you have 
background in complex aircraft 
and missile systems 

with field experience. we 

your inquiry to become 


ated with this most vig 


reliability progran 


Write or send resume t 
STANDARD Configuration A light system is 


A. { Workman P combined with MC-.2 narrow gage lighting 
| mploy ment Seryines flanked by fluorescents at touchdown area 


12214 Lakewood Blvd. 
Downey. California 


MISSILE 
DIVISION 
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WHO'S WHERE 





(Continued from page 23) 


Changes 


William J. Conner, Jr., manager of de 
fense and business planning, General Ele 


tric Co.'s Missile and Space Vehicle De 


partment Philad Iphia Pa Also Edward 


A. Miller, manager of the Discoverer pr 
gram for the Missile and Space Vehicle De 
partment 
Robert C. Little, assistant manager « 
tomer service for Air Force aircraft, M 
Donnell Aircraft Corp., St. Louis, Mo Wil 


liam S. Ross succeeds Mr. Little as chicf 


. : 
test pilot and chief of thght operation 


Frank R. Carvell, general manager-rocket 


motor Aviation Products Division of B. I 
Goodrich (¢ Rialto, Cal 
James W. Salassi, d 

B HE Hadi In P 
W. James Bischof, 

| pment In 

Bourns, | d 

Hluchan ra 

t Inst nt Division 
William C. House 

if nent \ t qs 

Calif 

Stan Burns 
nd Suy t D , 

| | \I t Cs 

Robert P. Wakerman, | 

\i ta P i D 

MI 


’ ‘ 


} } bere He rud, 
Richard Petruzzclli, 
John De Bell 
Anthony Cuomo port 
Charles Benenson 


Robert G. Brown, di | 

t i i n pment \¢ 
General NM 
John E. Shultz, 
devel 


ind 


; 


| tri 
Depart 1 
Hi. G. MacKenzie 
rica \ ! | 
Michel Bergerac, int 
ier, Cannon | t 
Eddie Holohan 


if nal afttau 


t idq 


G. E. Putness, 

seneral D WI Cor 

Dr. Howard A. Wilcox, 

ich and ngincenng, Defense n 
1) ; ral Nlotor ( Tp Detroit, 
Mich. A Moreton Price, director of sa 
Defen tems Division, with headquar- 
t in Washington, D. (¢ 

James E. Kirch, navigation section 
Mot " Western Military Electre 
Center, Phoenix, Ariz 

Dr. Maurice A. Mever, director of the 

' f ved Advanced Development Divi 

Laboratory f 
on, Mass 


Electronics, Inc., 
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**PROGRESSIVE MANAGEMENT 


. 


** Another reason 
ROHR is a company known by the 


PEOPLE it keeps! 


Progressive, “shirt-sleeve”’ 
position in the aerospace indu 
to people who join the comp 


ent has guided Rohr to a pace-setting 
1 position that means greater rewards 


Rohr's carefully charted co 
in unusual stability and ar 
lars, well over half in com: 


liversification and growth has resulted 
icklog of nearly a quarter billion dol- 
ontracts 

Sound management is not *nstance at Rohr. The company long 
ago embarked on a series of | s to develop and encourage manage- 
ment skills among its people. Newest technique is mobile training units, 
illustrated below a metho ered by Rohr. 

Progressive management, p1 liversification, expanding facilities, dis- 
tinguished associates, fine | nditions... these are among the many 
reasons that Rohr is the known by the people it keeps! 


al Sa ‘ “or 
“Rol imMVviles WQUVULS from men who can contribute to the 
company’s leadership in the ace industry. Write to Mr. J. L. Hobel, 
Industrial Relations Manager, R Aircraft Corporation, PO. Box 878-H. 
Chula Vista, California 


WORLD'S LARGEST 
PRODUCER OF 
COMPONENTS FOR FLIGHT 


Chula Vista & Riverside, Calif, 


11 





EMPLOYMENT OPPORTUNITIES 


analytical, 
systems, 
components 
engineers 


CHECK THESE OV ENINGS 
IN FLIGHT CONTROLS WITH 
HONEYWELL AERONAUTICAL 


Honeywell introduced the first 


successful electronic autopilot in | 


1941—the C-1 of World War II. 
Since, we have produced more flight 
control systems than any other com- 
pany and have developed concepts 
in flight controls that are now 
standard in this field. Today, most 
top aircraft and missiles are equip- 
ped with Honeywell flight controls. 
Honeywell's Flight Control Systems 
Group has expanded steadily and 
now has openings for the following: 


ANALYTICAL ENGINEERS — must be 
capable of simulating (mathe- 
matically on paper or computers 
characteristics and problems in 
missiles and aircraft control, 
stability, and control systems. 
Should have good math back- 
grounds with analog computer 
experience. 

SYSTEMS ENGINEERS—should be 
capable of interpreting analyti- 
cal results into navigation, guid- 
ance, or flight control systems. 
Should be electrical engineers 
experienced in systems— ideally, 
with experience in flight control 
in the aviation industry. 

COMPONENTS ENGINEERS— should 


be electronics men with empha- | 
sis on transistor circuitry. Will | 


be responsible for designing com- 
ponents which go into the sys- 
tem. Must have circuitry design 
experience. 


If you are a qualified engineer in- 
terested in one of these areas, we'd 


like to hear from you. Just drop a | 


line including pertinent information 
on your background, interests, and 


accomplishments to Mr. Bruce D. | 


Wood, Dept. 550, 


Honeywell /H 


AERONAUTICAL DIVISION 


1433 Stinson Bivd. N.E., Minneapolis 13, Minnesota | 


To explore professional opportunities | 


in other Honeywell operations coast 
to coast, send your application in con- 
fidence to H. K. Eckstrom, Minne- 
apolis 8, Minnesota. 
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COMMUNICATIONS PHYSICIST 
Plan applied research in such areas 
as telemetry and radar detection 
as affected by plasma sheaths. In- 
terpret space communication needs 
and problems. MS or PhD in EE or 
applied physics. 


SYSTEMS ENGINEER 
COMMUNICATONS 
EE or Physicist with 10 years’ expe- 
rience in systems design of airborne 
communications; to work on design 
of communication systems to meet re- 
quirements for future space vehicles. 


ENGINEER-NAVIGATION 

AND GUIDANCE 
To conduct analytical studies on in- 
ertial guidance and control for space 
vehicles. Should have background 
in closed-loop systems with 10 years 
of applicable experience and degree 
in EE or physics. 


SYSTEMS ENGINEER 
NAVIGATION & CONTROL 
EE with control systems back- 
ground. Required are five years’ 
experience in design of control and 
navigation systems, preferably in 

space vehicle systems. 


ENGINEER ADVANCED 
ANTENNA & PROPAGATION 
STUDIES 
To provide high level theoretical 
and experimental studies of anten- 
nas, propagation and target reflec- 
tors for all radio frequency bands, 
leading to new and improved con- 
cepts of equipment. BS, EE (ad- 
vanced degree desirable). Six years’ 
experience in above fields required. 


ANALYSIS AND 
SYNTHESIS ENGINEER 
Responsible for synthesis of new 
instrumentation and communication 
systems to meet missile and satellite 
requirements. Analytical knowledge 
in the field of instrumentation, com- 
munication and data processing with 

BS or MS EE essential. 


INSTRUMENTATION SYSTEM 
TEST & EVALUATION ENGINEER 
Coordinate tests on missile and 
satellite instrumentation systems. 
Requires experience in instrumen- 
tation and communication test and 
ground station equipment with BS.EE. 


Other significant opportunities 





exist in the following areas: 





Systems Engineering * Aerodynamics *« Space Mechanics « Arming & Fuzing 
Systems « Airframe Structural Design * Materials Studies + Flight Test 
Analysis « Vibration Engineering « Producibility Engineering * Human Factors 
* Plasma Physics * Gas Dynamics * Applied Mathematics * Ground Support 
Equipment « Reliability Engineering + Project Engineering 


For further information regarding 
opportunities here, write Mr. Thomas H. Sebring, Div. 646WM. 
You will receive an answer within 10 days. 





MISSILE & SPACE VEHICLE DEPARTMENT 


GENERAL @@ ELECTRIC 


3196 Chestnut Street, Philadelphia 4, Pa. 
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Electronic Engineers « Physicists 


EMPLOYMENT OPPORTUNITIES 


RESOURCES FOR 


THE CHALLENGE 
OF SPACE 


...General Electric’s New $14,000,000 Space Research Center, 


to be built near Valley Forge Park 17 miles from Philadelphia 


General Electric is carrying its tradition of 
the field of space vehicle application 
and Space Vehicle Department 

Qualified engineers interest 
the opportunities described on this and 
work in a professional atmosphere 
who have taken part in such G-E achi 
effective space vehicle stabilization control and navig 


ments in space of earth's magnetic field and infrared 1 


, ' 
evements 


Upon completion of the Department's Space R¢ 


la} 


Valley Forge, new and unique facilities will be avai 
range programs in space electronics. 


DIGITAL CIRCUIT DESIGN 


To provide high level technical « 
of digital techniques 


ENGINEER-TRANSISTOR 
CIRCUIT DESIGN 
BS, EE or Physics with advanced uation 
degree desired. Five years’ experi- plied to airborne digital and | 
ence in circuit design, information circuitry, EE with five years 
theory and circuit philosophy in this field 


ENGINEER-TELEMETRY DESIGN 
Will design 


and ground telemetry, voice and 
video circuits and components 


rience 


ENGINEER-CONTROLS 


and evaluate airborne Will be responsible for analyt 
studies in adapted controls 
linear systems and 
Thorough knowledge of both trans digital computation 
and receiver design, five years of controls background 


experience; BS, EE required. BS, EE or related degree 


analogu 
Requires 
mitter 


years 


Check additional openings MISSILE & SPACE VEHICLI 
listed to the left, and rmrite 
to Mr. Thomas H. Sebring, 


Div. 64WM 


3198 Chestnut Street, Philadelphia 
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thi, 


4 
: 


nics research into 
ency of its Missile 


invited to review 

se who join us will 
nd competent people 
RST demonstration of 
1 the FIRST measure- 


Center in suburban 
taff, to further long 


ENGINEER-DYNAMICS 
nduct analytical studies in the 
mics of rigid bodies as applic- 
to navigation and control 
ems. Requires eight years of 
with MS degree in 
or physics. 


rience 
hanics 


ENGINEER-SYSTEMS ANALYSIS 
es eight to ten years experi- 
in analytical studies of com- 
systems, with some control 

nce. Background in analogue 
ligital equipment also desirable. 


DEPARTMENT 


GENERAL @@ ELECTRIC 





EMPLOYMENT OPPORTUNITIES 


High level positions 
in development of 


AUTOMATED 
A.E.W. 


Current openings at this leading 
airborne electronics organizati 
carrying responsi 
bility, are available in the areas 
Analysis, Integratior 
and Vendo 


considerable 


of Systems 
Test & Evaluation 
Liaison & ( 
quaiihcations should include 
BSEE 
cable experience 
technical specialization 
the following areas: IL. 
ital Systems, Navigati 


oordinatior Y 


with years of app 


and incorporate 


munication Systems 


Reply fully in confider 
P4027 
Aviation Week, Class 
P.O. Box 12, N. ¥ if 





DOMESTIC 
SALES MANAGER 


Corporate Aircraft 


Nationally known midwest 
designer and manufacturer 
of aircraft desires top man. 


Experience in selling, supervising 
sales of light to corporate aircraft 
analyzing distributor organization 
familiar with tox programs 
ing; used oirplane 
engine ond instruments 
Engineering degree desir 


financ 
Multi 
ratings 


sales 


required 
able 
This is a growth position 
inquiries held in strict confidence Se 
including salary history and requirement 
P-4013, A 
M 











— PROJECT ENGINEERS 


America’s leading manufacturer of sil- 
g 


ver-zinc batteries has openings for 
project engineers with 5-10 years’ ex 
Must 


tems” concept, be able to assume com 


perience. know “weapons sys- 


plete project responsibility. Battery 


experience helpful but not required 


Salary commensurate with ability. Lib- 
eral employee benefits 


Send resume, salary desired to 
Director of Professional Employment 


YARDNEY ELECTRIC CORP. 
40-50 Leonard St., New York 13, N. Y. 


| Don’t forget 








AMERICAN AIRLINES 


hes an immediate opening for o 


TECHNICAL WRITER 


to work in the Flight Department 
ot LoGuardia Airport, N. Y 


Interesting, challenging opportunity 
with scope and responsibility far be 
yond the usual technical writing ac 
tivity. Aircraft technical background 
preferably in airline operations, and 
flying experience as Pilot or Flight 
Engineer desired. Job responsibilities 
require cibility to write technical 
publications for airline flight crews 
Starting salary $7,000 to $10,000 com 
mensurate with ability and experience 
Excellent employee benefits. including 
FREE AIR TRANSPORTATION. Submit 
detailed resume and salary require 
ments to 
P. A. FRANKLIN 
AMERICAN AIRLINES, Inc 
100 Park Ave., New York 17, NY 




















Excellent Opportunity For 


PLASTIC SALES ENGINEER 


For Eastern States 


Write te 
Mr. W. E. Benke, Vice Pres. of Sales Engi 
H. |. THOMPSON FIBER GLASS CO 
1733 Cordova St., Los Angeles 7, Calif 





VO. REPLIES TO 
D f this 
fy 
vEW ORK P.O 
CHICAGO 11 0 ON v 


SAN FRANCISCO 





POSITION VACANT 


immediate opening for Shop Supervisor with 
expanding aircraft repair and erha fe 


pa ate r terr nad lea 


eable 
commensu 
be kept 


aware of th 


POSITIONS WANTED 


Former Naval Aviator, Commercial, SEMEL. 
if iment atings i2f /'a ler free P i 
Extensive on tar flight & ad 
rent mn moderr et and mu 
aft as Naval Reserve 
Presently employed 
pos tion vu 
ture Res 
on Week 


Wind tunnel model designer 
perience ts fA lewree 
with sma co 

Cc. W.R 


sa Beach 


Contracts Negotiator, Attorney or Manager 

now with major efense t ( t A 

Indatri. exp :6, ma 
Week 


tra 
ried PW a5 \ 


Presently employed scheduled Airline Cap- 
tair Age 324, most rating de e executive 
type fiying position PW-2936 \ at 
Week 





the box number when answering advertisements 
It's the only way we can identify the advertiser 
to whom you are writing. 








FOR ADDITIONAL 
INFORMATION 


About Classified 
Advertising, 


Contact 
~ & V1. Graw-. Hilf 
fice — You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg 
JAckson 3.6951 
R. POWELL 
16—350 Park Square 
HUbbard 2-7160 
M. J. HOSMER 


CHICAGO, 11 
520 No. Michigan Ave 
MOhaowk 
Ww. J. HIGGENS 


BOSTON 


4-5800 


CLEVELAND, 13 
1164 Iuminating Bidg 
SUperior 
WwW. B. SULLIVAN 


1.7000 


DALLAS, 2—1712 Commerce St 
Vaughan Bidg 
Riverside 7-5117 


GORDON JONES FE. HOLLAND 


DENVER, 2 
1700 Broadway—Tower Bidg 
Alpine 5-298! 


J. PATTEN 


DETROIT, 26—856 Penobscot Bidg 
WOodward 2-1793 
J. R. PIERCE 


LOS ANGELES, 17—1125 W. 6th St 
HUntley 2-5450 
Cc. YOCOM 


NEW YORK, 36—500 Fifth Ave 
OXford 5-5959 
BUCHANAN—®. P. LAWLESS 
T. W. BENDER 


HT 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
HW. BOZARTH—H. NICHOLSON 
PITTSBURGH, 22—1111 Oliver Bidg 


EXpress 1-1314 
P. PIERCE 


ST. LOUIS, 8—3615 Olive St 
JEflerson 5-4867 


SAN FRANCISCO, 4—68 Post St 
DOuglas 2-4600 
S. HUBBARD 
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EMPLOYMENT OPPORTUNITIES 





engineers, scientists...check these careers 


with Honeywell Ordnance 


in Minneapolis 

Honeywell Ordnance in Hopkins (suburb of 
Minneapolis) designs and produces missile 
systems and components. Primary areas of 
interest include missile warhead systems and 
components, fuzing, stabilization systems, 
underwater ordnance, and communications 
equipment. At present, openings exist for the 


following: 


INFRARED, DEVELOPMENT ENGINEER — 
Graduate engineer with 3 to 5 years’ exper- 
ience in electronics; 1 to 3 years’ in infrared 
systems, design, and applied research. Knowl- 
edge of optic system applications desirable. 
AWS, SYSTEMS ANALYST—B.S. or prefer- 
or E.E. 


Physics and math background with systems 


ably M.S. in physics, math, M.E., 


experience in ASW or underwater ordnance. 
Lab experience in ASW is desirable. 


RF-VHF, DEVELOPMENT ENG!NEER — Grad- 
uate engineer with 3 to 5 years’ RF develop- 
ment experience. Design experience in RF 
circuits in VHF range and up. Radar-type 
pulse circuits and antenna design experience 


desirable. 


PROCESS ENGINEER—BSEEF or equivalent 
with up to 4 years’ experience. Collaborate 
insure that specifications, 


with design to 


standards, and physical characteristics of 
product are consistent with capabilities of 
production and assembly process to produce 


high acceptance rate. 


If you are a qualified engineer interested in one 
of these opportunities with Honeywell Ordnance 
in Minneapolis, write in confidence to Mr. 
R.C. Duncan, Dept. 540, Honeywell, Ordnance, 
2753 Fourth Avenue South, Minneapolis 8, 


Minnesota. 


in Duarte, California 
Honeywell Ordnance in Duarte (near Pasa- 
a design and prototype production 
for Anti Submarine Warfare: overall 


dena 

center 
system analysis, design and development of 
mi stems, components, support equip- 
ment, and trainers. At present, openings exist 


for the following: 


SENIOR COMPUTER ENGINEER—Graduate 
in Electrical Engineering or physics with ex- 
perience in the development of digital circuits, 


switching matrices and conversion problems. 


QUALITY CONTROL AND RELIABILITY EN- 
GINEER— Graduate in Electrical Engineering 
with experience in the electronic industry on 
quality control and/or reliability problems. 


GENERAL ELECTRONICS ENGINEER — Grad- 
uate in Electrical Engineering; good general 
electronics experience with emphasis on cir- 


cuitry development. 


OPTICS ENGINEER — Graduate in Mechanical 
Engineering or Physics with several years’ 
experience in optical systems design. Elec- 


trical background required. 
* * * 


If you are a qualified engineer interested in one 
of these openings, send information on your 
background and accomplishments to Mr. James 
Christensen, Dept. 540, Honeywell, 1724 South 


Mountain, Duarte, California. 


Honeywell 


N CONTROLS SINCE 1885 





To explore professional opportunities in other Honeywe 
application in confidence to H. D. Eckstrom, Honeyws 
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operations coast to coast, send your 
, Minneapolis 8, Minnesota. 





eer revert OUP, PMT £20, FOV 


asso SEM CHLIGHT SECTION woven 


EQUIPMENT - USED or RESALE 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: UNDISPLAYED RATE: 


Sree spertising rate is $31.00 per inch for all advertising appearing ©F — $79 g Line, minimum 3 lines. To figure advance payment count 3 
d lin 
AN ADVERTISING INCH is meosured % inch vertically on one column, °"°O8® Worcs 98 @ line 
columns—30 inches—tq a page PROPOSALS, $2.70 a line an insertion 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additional in undispleyed ods 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P.O. Box 12, N.Y. 36, N.Y 











NEED RESEARCH HELP? 


Five-Day Service 


FOR SALE 


We provide a list covering the past THIRTY 


Por ef C tent hem 1 obetr ’ 
eors oO ] atents chemica aK 
ae , ’ ; FOR SALE 


SPARE PARTS INVENTORY 
LARGEST IN WORLD 
blications and 


government c ‘ fo 
DOUGLAS your specific production, technica ind PBY SA. Twe amphibians converted for 2 


research subject r problem 
DC3 - C47 - DC4- C54 - DC6 - DC7 = P ” 
omplete list of sources $2 ‘ Grumman Mallard. Custom interior—leng 


LOCKHEED-CONNIE List with material, condensed $75.0 


ALL MODELS RESEARCH SERVICES Bell 47 Helicopters. Ready to work. priced to 
1422 Chestnut $1, Philadelphia 2, Po - : / 


BEECHCRAFT ia — 


D18s-C45-C18s (A RN RE ee 


ALL MILITARY MODELS SEVERAL C-54, -A, -F 


PISTON & JET ENGINE 

' Ie ( 

CHARLOTTE AIRCRAFT CORP. PRICED TO SELL! C47 Certified Centro! Surfaces—Ffresh Cover 
Take your choice of cargo or passenger Elev & } eS a 


P.O. Box 9127 Delta Air Base Chorlotte, N.C 
TEL: KEystone 7-0212 CABLE: AIRCHAR planes! 70-passenger seats DC-6 Meta ie 


wheels and brakes. Complete buffet 
R2000-7M2 & -13. Complete airline ra 
IDEAS, PATENTS WANTED | ff 2 Prosressve mointenonce eee eS ae 2 


CALIFORNIA AIRMOTIVE SALES CORP 


We are king patented or patentabi tems for ae aaa 
. damnagee ‘ eee eee 7139 Vineland Ave., No. Hollywood, Col re 
manufacture and sale to the Civilia Aviatio 
pa TRiongle 7-1564 . 
arket. We can consider only those items which 

N.Y. Branch: 600 Fifth Ave, New York, N.Y SEARCHLIGHT Equipment 
are useable on many or all types of business and 

JUdson 6-4552 


private aircraft, and which will ontribute to . e 
safety, comfort and economy of flying j Locating Service 


if you wish to negotiate an arrangement for the 
manufacture and sale of such a potential product FOR SALE NO COST OR OBLIGATION 


SS ak ieee Suchaaah aiadeaek, vier medinaes BELL HELICOPTER 
Mail 1958 47G-2 TT 640 Hrs 


SCOTT AVIATION CORPORATION ]-W Helicopters 
Lancaster, New York ARCATA AIRPORT CALIF. TE 9-2216 














Twe &$-SS Sikorsky Helicepter. complete ex 








8-17 Engines as follows: one new 1820-97 























Searchlight Equipment 


LAURELS TO WESTON itn dine es Purchase nag cae 


o AVIATION WEEK 


But No Time to Rest 28 Seat Airline Interior 
Wright 202A _ Engines. P O Bex 12,.N.Y 36,N.Y 


+ (ek ei cam Mu . 
a . 2” Dial SOUTH EAST AIRLINES 


Phila International Airport 
Weston $A-73800 


Mode 
DCM 








FOR SALE Searchlight Equipment Locating Service 


N335V LOCKHEED T-33A JET </o AVIATION WEEK 
Immediate delivery from ‘90” ea 9 te aa ee i nia i P O. Box 12,.N. Y.36,N.Y 
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ar 


is experienced 


...in Airborne 


Navigation Systems 


[he bat isn't the only animal with 
f-contained navigation system but 


es have one of the most efficient. 


LFE is one of the original developers 
If-contained navigation 
tipment for aircraft. Today, we 
re the major prime contractor of the 
nited States Air Force for fully 
matic navigation equipment 
erating totally independent of 


rrestrial navigation aids. 


r further details on Airborne 
Navigation Systems, write the Vice 
President of Marketing. Ask for 
Technical Data Digest No. 6017. 
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